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TNE PENNSYLVANIA R. R. EXTENSION TO NEW YORK 
AND LONG ISLAND: STRUCTURAL DETAILS OF 
LONG ISLAND POWER STATION, 


The Pennsylvania R. R. extension to New York 
nd Long Island involves besides the tunnel lines 
i] the great passenger station in Manhattan, 
already described in Engineering News, a com- 
plete electrical power generating and distribution 
cystem of large capacity. To secure reliability 
of service and convenient distribution it was de- 
cided to build two power stations, one in New 
Jersey and one on Long Island. This division 
made it possible, furthermore, more conveniently 
to put in operation the 


mits the installation of 14 of these units, or an 
aggregate of 105,000 E. HP. For the initial 
load to be placed upon the station it was decided 
that three 5,500 KW. units would suffice. The 
power-house was, therefore, constructed only a 
portion of its ultimate size, namely, 200 ft. wide 
and 250 ft. long for an equipment of six 5,500 
KW units and two 2,500 KW. units for lighting 
the tunnels. This is the present Long Island 
City power plant now to be described. 
SUBSTRUCTURE. 

The substructure of the present station com- 

prises the foundations for the main building and 


The reasons for adopting a continuous footing 
on piles for a foundation carrying isolated col- 
umns and machines are stated by the engineers 
as follows: 


The advantages of the monolith are, that future load- 
ings can be adjusted to suit future conditions should 
it ever be necessary to conform to progress in the design 
as well as possible changes in the location of apparatus 
as the state of the art advances. Uniformity of settle 
ment is also assured, which is never certain in isolated 
foundations until settlement has actually taken place. 
The pile construction has an additional advantage in 
holding the underlying earth in position to assist in car- 
rying the load, as well as directly assisting the load to 
pass through bed rock as most of the piles are driven 
to hard bottom. A comparative study of the monolithic 
and disconnected type of foundation showed that the 
monolithic type was much 
less expensive The use of 


suburban lines of the 
Long Island R. R., al- 
ready planned for electric 
traction without waiting 
for the completion of 
the tunnel lines and the 
stations terminals 
in New Jersey and New 
York. In few words, 
then, the task has been, 
while going ahead with 
the tunnel and terminal 
work, to rush the com- 
pletion of the Long Isl- 
and power station and 
apply electric traction to 
the Long Island R. R. 
suburban lines as fast as 
they could be equipped. 
In our issue of Nov. 2, 
1905, we outlined the pro- 
posed electric traction 
lines of the Long Island 
R. R. and gave a general 
description of the power 
plant and  sub-stations 
and of the distribution 
system and train equip- 
ment provided for their 
operation. The present 
article supplements this 
seneral outline with a description, in detail of 
the novel and the more important sffuctural fea- 
tures of the power station. 


Power-House Construction. 

The location selected for the Long Island 
power-house is in Long Island City, close to the 
hast River front and adjacent to the Long Island 
R. freight yards; specifically it is a rect- 
‘ngular block extending 200 ft. north and south 
on Front St. and West Ave., parallel to the water 
front and 500 ft. along Third and Fourth Sts. 
The loeation and lay-out of the plant are shown 
by Fig. 1. In reference to this general plan it 
‘\ay be explained that at the time the design was 

Jertaken. the extent of electrification in sight 
was such as to necessitate a station capacity of 
‘OOO KW. As the largest size of steam turbines 

‘| generators that had then been standarized 

‘s 5,500 KW., this size was adopted as the unit 

‘sis of the station. The adopted design of sta- 

“1 occupying the entire block 200 x 500 ft. per- 


GENERAL VIEW OF LONG ISLAND POWER-HOUSE OF PENNSYLVANIA R. R. EXTENSION me 


TO NEW YORK CITY. 


for the coal and ash handling plant and the in- 
take and overflow flumes for the condenser water. 
FOUNDATIONS.—The entire site of the power 
plant was made ground. Borings showed from 
10 to 15 ft. of loose fill overlying successive strata 
of clay, sand and gravel, with rock at a depth of 
from 35 to 60 ft. For the main power-house piles 
25 to 40 ft. long spaced 30 ins. on centers in both 
directions were driven over the entire area and 
capped with a continuous footing of concrete. 
It was found that the proper distribution of loads 
through the footing to the piles required a depth 
of 6% ft. of concrete. The level of the top of the 
footing being established 3% ft. above mean high 
tide, this depth of concrete enabled the piles to 
be cut off 244 ft. below mean high tide, with their 
tops bedded 6 ins. into the footing. Underneath 
the four stacks, however, the depth of footing is 
increased to 8 ft. 6 ins., the piles being cut off 
2 ft. lower down. A load of 12 tons per pile was 
assumed in designing the footing. “ 


individual piers would have 
necessitated a large amount 
of extra excavation, which, 
if utilized afterwards as a 
basement underneath the 
building would have had to 
be waterproofed and artificial- 
ly drained because the mean 
tide level approaches so near- 
ly the level of the street. 
The foundations for the 
coal tower are located 
in water on a sloping bed 
of rock with 
soft material. The soft 
material was dredged 
to a level bed 2 ft. above 
the highest rock level 
and a timber crib was 
sunk onto this bed. The 
crib is 46 ft. wide and 40 
ft. long, 


covered 


constructed of 
12 x 12-in. timbers, with 
two transverse and two 
longitudinal vertical par- 
titions tying the walls 
together and dividing the 
interior into compart- 
ments. After being: sunk 
the crib banked 
around with rip-rap and 
four corner com- 

partments were filled 

with piles driven to rock 
All spaces inside the crib were filled with rip- 
rap and the whole was capped by two layers of 
6 x 12-in. timbers. On this capping were con- 
structed the concrete piers supporting the lower 
legs. 

CONDENSER WATER FLUMES.—The flume 
for the condenser intake and the overflow flume 
directly above it are integral with the building 
foundations; their location is shown by the plan 
Fig. 1. They are constructed of concrete, rein- 
forced where the conditions call for such ad- 
ditional strength, and are provided with the 
usual screens, ice fenders, etc. “The novelty of 
the flume construction lies in the arrangement 
at the shore end. Ata point 50 ft. from the bulk- 
head the tunnels separate, the overflow tunnel 
passing at an angle of approximately 45° with 
the center line of the intake. The intersection 
of the overflow with the bulkhead is oblique, 
with the object in view of producing a long, slow 
flow at the outlet. The spillway of the fixme is 
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formed up into a dam, the object of the dam being 
twofold: first, to insure a water seal on the dis- 
charge pipes of the condenser circulating system, 
and second, to spread the warm water on the sur- 
face of the harbor to prevent its mixing with 
the condensing water entering through the in- 
take. This separation of the outer ends of the 
flumes also enables the rack and screen cham- 
bers of the intake to be made of ample size and 
readily accessible. 

DETAILS OF CONSTRUCTION METHODS.— 
The construction of the foundations and the 
flumes was generally straightforward work. Some 
trouble was had with water in the flume build- 
ing, but none that was not readily overcome by 
the ordinary cofferdam and sheet piling processes 
of work. For the foundations spruce piles were 
used and were driven practically to refusal with 
a 2,000-lb. hammer falling 18 to 20 ft. The con- 
crete was mixed by machine using a Ransome 
mixer. As the concrete had to be placed in 
freezing weather, provision was made for heat- 
ing the sand and stone piles by means of a hot 
air furnace, burning waste lumber, the heat 
being distributed by means of an 18-in. pipe run- 
ning through each pile of material, and so situated 


above the basement, and the second floor of the 
boiler room is 35 ft. above the first floor. In the 
engine house, the engine room floor is 23 ft. 6 
ins. above the basement, and thence to the roof 
trusses the height is about 40 ft. in the clear. 
This is a much lower engine room than is com- 
monly met with in power stations of this size, 
the saving in head room being due to the adop- 
tion of the horizontal type of steam turbine, 
which enables economy in vertical space required 
as well as in the floor area. Like all large power 
stations of modern construction the building con- 
sists of steel framework. 
COAL AND ASH HANDLING PLANT. 

The coal and ash handling plant is an especial 
feature of the power station; it is so designed 
that the handling of the fuel is mechanical from 
the time it is lifted from the barges until the 
ashes are discharged into railway cars for re- 
moval. The essential features of the plant are 
indicated in the perspective view. The com- 
pleted structure may be said to consist of three 
parts, the coal hoisting tower, the bridge support- 
ing the cable railway, and the ash bin structure 
which is so arranged that it forms a part. of one 
of the piers of the cable railway bridge. This 


plant of boilers with their necessary 
ply, pumps, furnaces, flues, economize 
and ash handling plant; (3) the 
plant and its various auxiliaries, 
electrical plant. The relative arra 
these several parts is clearly indicat; l 
SUBDIVISION OF EQUIPMENT 
system of design was followed in lay; 
equipment of the power station. The b 
of 32 boilers is divided into eight gro 
boilers each, four of these groups be; 
first floor and four directly over th, 
second floor of the boiler-house. 
boilers of each group stand oppor 
other across an alley or firing spac: 
separate as regards economizer, flue. 
connections, but their steam conne 
made up so as to form them into a gr 
purpose of unit subdivision. That is ; 
four boilers at the west end of the p): 
first floor, on both sides of the alley, 
to one manifold, which is connected tuo 
header, and the four boilers directly a! 
on the second floor are piped in the s ! 
ner to the same header, the two grou). ae 
constituting the first unit group at the 


stea 


that the material shoveled into the cars was level bridge is 107 ft. above the dock, and is of the boiler room. This group is amj\\ sui. 
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taken from a section of the pile traversed by the 


pipe, so that it was sure to be well thawed out. 
The water used for mixing the concrete was also 
heated with steam, from a 20-HP. steam boiler 
of the vertical type. 

After mixing, the concrete was dumped into 
large two-wheel buggies of about 6 cu. ft. ca- 
pacity which were pushed to the point where the 
concrete was required over a set of staging hav- 
ing a grade toward the destination, thus facilita- 
ting the speed at which material was delivered. 
The material was dumped from the plank run- 
ways directly onto the work. 

The concrete was mixed in proportions of 
1—2™%—5, very wet, and required very little ram- 
ming. Although the work was done during an 
unusually cold winter, the precautions taken suf- 
ficed to prevent trouble from freezing. The en- 
tire block of concrete required for the monolithic 
cap and the flumes, was about 18,000 cu. yds. The 
first concrete was placed on Jan. 27, 1904. Under 
favorable conditions the mixing capacity of the 
plant was as high as 100 cu. yds. of concrete per 
hour. On one occasion 57 men, working eight 
hours, placed 716 cu. yds. of concrete, or about 
90 cu. yds. per hour for a whole day. 

SUPERSTRUCTURE. 

The superstructure of the power-house calls 
for brief mention only; the general appearance 
of the structure is shown by the accompanying 
perspective view and the plan arrangement is 
indicated by Fig. 1. The over-all dimensions of 
the present building are 200 ft. by 262 ft. out- 
side measurement. The boiler-house is 103 ft. 
wide inside, the engine room 66 ft., and the 
electrical galleries 25 ft. wide. The boiler-house 
proper is 82 ft. high to the top of the parapet. 
The coal pocket enclosure, superimposed on the 
boiler-house, is 60 ft. wide, and its parapet is 
118 ft. high. The engine room is 70 ft. high, to 
the top of the parapet. 

The first floor of the boiler-house is 16 ft. 


Ferry House here 


about two-thirds the entire height of the tower, 
whose top is 170 ft. above the dock. The upper 
third of the tower, extending above the level of 
the cable railway, carries the hoisting boom, the 
receiving hopper, coal crushing and weighing 
apparatus and the cable railway machinery. 

Between the coal tower and the power-house 
is the viaduct structure carrying the cable rail- 
way, which continues into the power-house di- 
rectly over the W-shaped coal bunkers above 
the topmost series of boilers. Special dump cars 
receive the coal from the crusher hoppers, as 
shown by Fig. 2, convey it into the power-house 
and discharge into the bunkers. 

The ash bin is directly across Front St., Fig. 
1, from the power-house, and {fs built of brick- 
work and steel, as shown by the vertical section, 
Fig. 3. Ashes are delivered to the bin through 
a bridge at an elevation of 69 ft. above the street 
by means of a telpherage system, which hoists 
and transports the ash cans from the boiler room 
basement up to the level of this bridge and 
thence over into the tower, where the contents 
are dumped into the bin. The bottom of the 
bin is 20 ft. above the railway track that runs 
through the base of the tower, and the ashes 
are discharged through dumping gates into gon- 
dola cars standing on this track. The capacity 
of the bin is 300 tons. 


POWER-HOUSE EQUIPMENT. 

Beyond a statement of its general arrange- 
ment and character, the power-house equipment 
eannot be described, since to go fully into the 
multitudinous details would exceed reasonable 
space. In general, the equipment may be di- 
vided into (1) the coal handling plant already 
separately described; (2) the steam generating 


FIG. 1. DIAGRAM PLAN OF LONG ISLAND POWER STATION 
OF THE PENNSYLVANIA R. R. EXTENSION TO 


NEW YORK CITY. 


cient to furnish steam to the two 2,500-KW. 
lighting units, which will eventually constitute 
the first unit subdivision at the west end of the 
engine room. The second groups of four boilers 
on the first and second floors are piped together 
in like manner, so that they can, as one group, 
supply steam to the first 5,500-KW. turbo gene- 
rator. These main groups of boilers are piped 
together by a cross-connecting header, which 
is to be considered as an equalizer, rather than 
as a large main into which all boilers feed 
and from which all engines take steam, which is 
the most usual layout of power station steam 
piping. Although this subdivision into unit 
plants may or may not be availed of by the 
operating force, it mevertheless constitutes a 


systematic and uniform scheme of development, 
favoring the duplication of the bends, valves and 
other pipe details, thereby rendering construction 
economical. 

DESCRIPTION OF EQUIPMENT. — The 
equipment of both boiler and engine rooms con- 


sists for the most part of standard machines 
well known to engineers and needs only brief de- 
scription. 

The 32 boilers are of the Babcock & Wilcox 
water tube type; they are designed for a work- 
ing pressure of 200 Ibs. per sq. in. Each boiler 
has 5,243 sq. ft. of water heating surface and 
is supplied with an internal superheater capable 
of superheating the steam 200° F. when the 
boiler is operating at 200 Ibs. pressure. A 
Roney mechanical stoker fires each boiler. Each 
double battery of four boilers is provided with 
an economizer by which the hot gases ar ~~ re- 
duced in temperature that they enter the stack 
at about 350° F./ 
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* ‘. ‘al equipment three main gene- 4a loop, which in case of emergency can supply as needed for “make-up” water to be added to 
ni : ” a _ve been installed, consisting of directly the suction for the feed pumps, although the water condensation which is returned from 
oy 4 rating © . @irect-connected to three-phase under normal conditions this water is only used the surface condensers. 
-rators of the revolving field type. 
= tart are of the Westinghouse-Parsons 

single-f10" rated to develop 5,500 KW. at 175 A 
nit atea -ure, and 27% ins. vacuum, running 
4 The generators are each guar- 

at ver 289 amperes per terminal at | 

-nd 80 to 100% power factor for a 

q of pours continuously, with a rise in = 2 

not to exceed 35° C.; and a 50% 

a greater current for two hours with a rise not 1 t oe | 

exceeding C. These separate sources are | 

4 rovided fo: exciting the fields of the main gen- ri E 

the of these auxiliaries and of the : 
the b apparatus is such as is com- — 
the a mon in ! power plants and will not be ‘s | 
d described. ‘Two features of the power-house =] 
il q equipment not yet mentioned are the water sup- = |= 

hem Eo ply to the boilers and the condensers and their ail 
q operation al 


WATER SUPPLY SYSTEM.—The following 
nd 4 considerations were uppermost in the design of 
‘uffi- ; the general supply system: First, to provide a 
reliable and sufficient means for supplying water 
to the plant at all times and under all conditions 
“a of load; second, to provide a reserve eapacity in 
4 tanks for the storage of the quantities of water 
: sufficient to meet emergency conditions; third, 
to provide means for collecting in this storage 

tank the water of condensation from the turbines, 

“ so as to use it over again in the boilers, and 
q fourth, to provide a means of automatically sup- 
plying “make-up” water to make good the vari- 
ous waste occurring in the boiler, turbine and 
condenser system from leakage or otherwise, and 

to provide suitable means for heating this “make- 

up” water for a long enough time and up to a 
sufficiently high temperature to 

pid q drive off as a vapor or to pre- 
; cipitate such deleterious gases 
and solids as it might naturally 
carry, in order to prevent in- 
jurious chemical action upon the 
valve seats, condenser tubes and 
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Oo 
ION other important elements in the 
main steam plant. S 
Water is taken from the mains . z 
of the Montauk Water Co., two 
of whos2 service mains are con- 3S z 
KW. nected to an 18-in. main supply- S 
itute ing the power-house. In order - 
f the E to be sure of having a reserve D 
ilers 4 on this supply, there was built ps 
other 3 adjacent to the Long Island R. R. wo 
roup, 4 yard, at a distance of about FS 
zene- 4 2,700 ft. from the power station, & 
viped the nearest available site, a 
yhich standpipe 40 ft. in diameter 
than 4 and 80 ft. high, which is con- Qf! < zZ 
feed nected into this 18-in. main and be 2 x 
ch is under ordinary circumstances < 
team kept full. From the 18-in. main, | Z : 
unit Which runs along Front St., 
- the parallel to the south wall of the i. 
pS a building, two 14-in. branches are 62 
nent, carried into the building, each y 
and branch having two 10-in meters 
ction in multiple with suitable by-pass F 3 
connections. A third water con- : < 
The hection of the same size ig tapped ° cE 
con- from the same main at the < 
hines southeast corner of the power 2 
{ de- station, making a shorter con- : 
a nection for the water piping that b 
ilcox Will be installed at that end of the < 
vork- building, when the entire plant = z 
oiler is completed. This is now blanked = : 
off. There are also two inde- = 
yer connections be- = 
Each either side ea = > 
with to further 
supplement the main 
supply in case of N 6 
two 14-in. 


are joined together in- 
‘he building forming 


side of 


a 
lat ; te: > 
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The Westinghouse single- 


acting engines driving 
auxiliary machinery do 
not send their exhaust 


steam to this heater on 
account of the particles 
of crank case oil that 
may work into the ex- 
haust, but the ordinary 
cylinder oil in the ex- 
haust of the pumps and 
double-acting engines is 
extracted by allowing 
the steam torun ata very 
low velocity through a 
comparatively large pipe 
before reaching the 
heater, and thence into a 
26-in. Cochrane oil sepa- 
rator, by which means it 
is effectually extracted. 
By the course of treat- 
ment above outlined, the 
purity of the water in 
the steam in all parts of 
the system is insured, re- 
sulting in a marked de- 
crease in corrosion and 
leakage in all parts of 
the plant, with a _ cor- 
responding reduction in 
operating expense and 
depreciation. For in- 
stance, the wear and 
tear on both water and 
vacuum pumps is appre- 
ciably reduced by reason 
of the lower speed made 
possible by the absence 
of leakage. The seats of 


FIG. 2. VIEW SHOWING CAR RECEIVING COAL FROM TOWER HOPPERS ‘he high-pressure steam 


FOR TRANSPORTATION TO BOILER ROOM BUNKERS. 


One of the advantages in employing steam 
turbines is that the steam if condensed in a sur- 
face condenser is absolutely free from lubri- 
cating oil and can be used over and over again 
without injury to the This considera- 
tion was influential in determining the employ- 
ment of surface condensers in this station, as the 
expense of purchasing the bulk of feed water 
from an outside source is thereby avoided. The 
major part of the boiler supply is therefore de- 
rived from the hot wells receiving the discharge 
from the surface condensers. For each generator 
unit two hot wells are provided in the form of 
steel tanks 18 ft. 4 ins. by 18 ft. 5 ins., and 6 ft. 
6 ins. deep, to which the water of condensation 
is pumped. Although each unit has its own pair 
of hot wells, they may all be connected together. 
The water in these tanks is kept at a constant 
level by the addition of the “make-up” water 
supplied as described above, this being added 
automatically through the agency of a pump gov- 
ernor actuated by a float valve in the tank. 

The make-up water is taken from the outside 
supply mains, above mentioned, and the pipe con- 
nections are so arranged that if desired it may 
first be used for cooling purposes around the 
building, such as in jacketed bearings, whence 
it passes to the open heater. Otherwise, it goes 
directly from the mains to the open heater, which 
is a cylindrical Cochrane feed-water heater and 
purifier, made by the Harrison Safety Boiler 
Works. This heater is 8 ft. in diameter and 15 
ft. long, and utilizes exhaust steam from the 
double-acting auxiliary engines and reciprocating 
pumps in various parts of the building. It has 
sufficient capacity to heat feed-water for 15,000- 
HP. of boilers from 40° to 205° F. 

It was made purposely large in order to insure 
a comparatively slow circulation of the make- 
up water through it, so that it would have ample 
time to throw off the carbon dioxide and other 
injurious substances in solution which would at- 
tack the valve seats and the tubes in economizers 
and condensers. The make-up water is likely 
to run from 10 to 15% of the entire water con- 
sumption of the plant. The heater is really more 
of a purifier than a heater. The arrangement 
was designed with this particular object in view. 


boilers. 


valves’ being integral 
with the bodies, the cor- 
rosion of them would be a serious matter, but it 
is believed that corrosion can be absolutely pre- 
vented by eliminating from the feed-water the 
gaseous as well as the solid impurities in the 
above manner. 

CONDENSERS.—A separate condenser is pro- 
vided for each turbine of the counter-current 
surface type, built by the Alberger Condenser 
Co., and having 20,000 sq. ft. of cooling surface, 
consisting of seamless drawn brass tubes of No. 
18 S. W. G., and 1-in. outside diameter. 

The condenser is placed in a large arched open- 
ing made in the turbine foundation. There is 
thus a marked saving in space made possible by 
the horizontal type of turbine, for it enables the 
entire condensing plant, consisting of condenser, 
circulating pump, dry air pump and hot well 
pump to be compactly grouped within and about 
the base of the foundation. 

The exhaust trunk is of cast iron, rectangular 
in section, well ribbed up on the outside. The 
outboard exhaust passes over the top of the con- 
denser, through a 36-in. relief valve, to an inde- 
pendent vertical 36-in. exhaust pipe passing up 
through the roof behind the boilers. 

The exhaust steam enters the condenser at 
the bottom. The dry air pump exhausts the 
vapor from the top and the water of condensa- 
tion is collected from the bottom by the hot well 
pump. The circulating water enters the tubes 
at the top, makes three passes, and is discharged 
from the bottom of the condenser into the over- 
flow flume directly underneath. 

The intake flume is underneath the overflow, 
and access to its contents is made possible by a 
well extending past the outflow flume down to 
the intake flume, this being shown in sectional 
elevation in Fig. 4. Condensing water is lifted 
from this well by a 24-in. double suction centri- 
fugal pump made by the Morris Machine Works, 
capable of pumping 20,000 gallons of salt water 
per minute against a head of 20 ft. Each pump 
is driven by a 12 x 24 x 12-in. Westinghouse 
compound engine direct-connected to it. The 
engines are able to develop 175 HP. at 175 Ibs. 
steam pressure at 225 r. p. m., running non-con- 
densing. 

The condensed steam is drawn from the bottom 


of each condenser and discharged 
tanks in the boiler room basems 
centrifugal pump direct-connecte: 
220-volt direct current motor 1 
r. p. m. A by-pass arrangem: 
flow flume is provided for dis: har ae 
densed steam directly into the fly 
The relation of the hot well tank Pe 
feeding system has already been 
Vacuum is maintained in eac} q 
denser by means of a horizonts : 
two-stage dry vacuum pump, wit), 
and automatic governor on the 
positive valve motion on the yx, ra 
vacuum cylinders and heads ar. 
The steam cylinders are 10 
ameter, and the pump 
diameter, with a 24-in. 
speed is 100 r. p. m. 
Alberger Condenser Co. 
CONDENSER TUBE PROTECT | 
what unusual feature has been wed ul 
this station to prevent the serioy i 
usually occurring where salt wat’ ised for 
circulation of surface condens- It ts 
universal experience that more 
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Fig. 3. Vertical Section of Ash ©: 
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Se . in any event at the expense and extending under the Hudson River to the The population of Los Angeles has increased 
action ai o« but this is often aggravated boundary line of the States of New Jersey and from 11,183 in 1880 to. 50,985 in 1800 and to 
of conde ortane plants by the fact that New York; from this boundary, the other, the 102,479 in 1905, and it is now estimated at 200,000. 
in saa ; » body of the condenser have Pennsylvania, New York & Long Island R. R. Small works owned by the city were leased to a 
me. ent path for stray electric rail- Co., will construct the tunnels, terminal station private company for 30 years from 1868. During 
formed a nts getting back to their own and yards on Manhattan Island, under the East’ this period the company practically built new 
way ee me distance away, through the River and in Long Island City. The officers of and extensive works, so that when the city 
> and the salt or frackish water these companies are the officers of the Pennsyl- wished to take back the works in 1898S the water 
0 neg vania Railroad Co., the president being Mr. A. rights, only, were all that it could claim. After 
f the = umber of voltmeter readings J. Cassatt. litigation the city regained possession of the 

A a5 een the river, the flume and The engineering and architectural features are works in 1901, paying $2,000,000 therefor. Mr. 
were : 3 the piping about the building sub-divided in accordance with the character William Mulholiand, engineer and superintendent 
ee = to indicate that there was at of the work, the whole project being under the of the company at the time of the transfer, was 
- = ” e of potential enough to make general direction of the management of the Penn- retained in that capacity by the city water com- 
pease: -) its polarity was not always sylvania Railroad Co. The tunnel work proper missioners, and has now been connected with the 
ae juin is divided into two parts; the East River di- work for nearly thirty years. Other employees of 
” the cn onnections of the power station vision being under the direct charge of Mr. the company were also retained by the city. In 

aS city piping station are through Alfred Noble, M. Am. Soc. C. E., Chief Engi- 144 the city bought the works of the West Los 
pee ctions to the water mains, and neer, and the North River division under the Angeles Water Co. for $337,500. 
ping AS he proximity of water mains to direct charge of Mr. Charles M. Jacobs, M. Inst. The city is supplied partly by gravity and partly 
pig -< all over the city, there is a Cc. E., Chief Engineer; the general railroad fa- by pumping, most of the water pumped going 
tondents tray currents to flow into the cilities and the electrical and mechanical fea- to reservoirs first. The main diversions from the 


uilding and thence to the con- 
returning through the river to 


piping of 


raga oe - bars of some neighboring street 
railway P plant. Currents flowing in this 
direction ertain to cause electrolytic cor- 
rosion in the condenser tubes with consequent 
short life 

The method adopted to prevent this corrosion 


n providing a shunt circuit be- 
tween the yning water pipes and the con- 
inser flume, in order to divert as large a pro- 
nortion as possible of the current from the con- 
pea This was done by the insertion in each 
water mail nnection of a short piece of pipe 
with an insulating joint on each end of it. These 
of pipe were then connected to a 
cable, which was carried to the 
the condenser intake. Such cur- 
leak from the pipes to the water 
eontained in them thus has an opportunity to 
eet back into the harbor without going through 
the piping system and the condensers. 

In order to neutralize the effect of such cur- 
rent as might still leak past the insulating joints, 
a small booster generator was provided driven 
by a 220-volt motor, the positive pole of the 
booster being connected to the heavy grounded 
shunt cable above mentioned, the negative pole 
being connected to seven different points on each 
condenser, there being an adjustable rheostat 
in each of these branches of the negative circuit. 
This superimposed voltage can be adjusted by 
means of the rheostats to exactly counterbalance 
the natural galvanie electromotive forces due to 
the brass tubes, the iron shell and the circu- 
lating water, together with the stray electro- 
motive forces from outside. With the destructive 
potentials so counterbalanced, the condenser is 
in a neutral electric state, which effectively pre- 
vents the corrosion and pitting of condenser 
tubes and sheets and secures a far longer life 
than has hitherto been possible for this very im- 
portant and highly vulnerable section of the 
steam equipment. A little switchboard panel is 
provided for each condenser, with seven rheostats 
mounted on it, each of which is connected by a 
separate negative lead to a different section of 
each of the three condensers. 

A differential voltmeter is provided which can 
be plugged to each of these sections of the 
negative circuit, there being a separate rheostat 
in each circuit. By adjusting the rheostats for 
each section it is possible to keep the potential 
at zero in all of them. ‘The booster apparatus 
shown in Fig. 8243 is conveniently situated in the 
electrical bus gallery directly under the operating 
gallery. The rheostat panel for each condenser 
is situated conveniently to it in the engine room 
basement, and observations at suitable intervals 
enable the operating force to maintain the con- 
fensers absolutely neutral. 

ORGANIZATION FOR THE WORK.—Two 
smpanies | ve been ineorporated through 
which the cnsylvania R. R. Co, is carrying 
mn its New 
the Pennsy 


consists first 1 


short pieces 
outer end of 


as may 


rent 


rk extension work. One of these, 
ia, New Jersey & New York R. 
iid all of that portion of the tun- 
aches in the State of New Jersey 


R. Co. will } 
nel and app: 


tures of the railroad and terminal are under the 
charge of Mr. George Gibbs, M. Am. Soc, M. FE., 
Chief Engineer of Electric Traction. These three 
officials, together with Brigadier General Charles 
W. Raymond, Chairman, constitute a Board of 
Engineers to whom the general engineering fea- 
tures of the whole plan are confided. In addi- 
tion, advisory committees consisting of officers 
of the road have been appointed to pass upon 
and work out the special problems relating to the 
required railway facilities, and pass upon the 
adequacy of the operating features as developed 
by the labors of the various departmental bodies. 
Messrs. Westinghouse, Church, Kerr & Co. have 
been selected as engineers and contractors for the 
electrical and mechanical engineering, acting 
under the supervision of the Chief Engineer of 
Electric Traction. 
THE UNDERGROUND WATER SUPPLY OF THE CITY 
OF LOS ANGELES, CAL. 
By W. P. Hardesty,* C. E. 

The rapid growth of Los Angeles and the 
necessity of providing large quantities of water 
for lawns and parks as well as for domestic 
use has thrown a heavy and_ ever-increas- 
ing burden on those responsible for the water 
supply of the city. Ever since water-works were 
built the Los Angeles River has been the only 


Section of Proposed Infiltration Gallery 
under River, on Pomeroy and Hooker Land. 


river, chiefly from its underflow, are four in num- 
ber, 8, 5 and 8 miles above the Narrows, respec- 
tively, and one at the Narrows. 

The Los Angeles River is mainly fed by the pre- 
cipitation on the southerly of the Sierra 
Madre mountains. Except during floods (follow- 
ing heavy storms) but little of this precipitation 
ever appears as surface flow in the river. 

The river does not head in the mountains, but 
originates in the broad San Fernando valley. The 
latter is a basin about 10 by 20 miles in extent, 
into which drain the of the adjoining 
mountains. The discharge from these is ordinari- 
ly absorbed by the deep beds of sand and gravel 
in the valley. Under conditions of ordinary rain- 
fall, such as have preceded the series of dry 
years through which Southern California is now 
passing, water first appears in the river at a point 
about 11 miles west of the east end of the valley, 
at which latter point the river takes a large turn 
to the south, flowing through a narrow valley for 
about six miles, when it passes through a contrac- 
tion in the valley, called the “Narrows,” in the 
northeast part of Los Angeles. Beyond here is 
another valley, which Widens out until it is lost 
in the broad plain adjoining the ocean. 

At the Narrows the greatest depth through the. 
debris of the river valley to bed-rock is only 
The lowest point of the bed-rock 


slope 


canyons 


about 90 ft. 


ENG. News. 


Section of Main Conduit. 


FIG. 1. CROSS-SECTION OF INFILTRATION GALLERY AND OF MAIN SUPPLY CONDUIT, LOS 
ANGELES WATER-WORKS. 


source of supply of the city, first by direct diver- 
sion from the surface and afterwards by tapping 
the saturated beds underlying the river valley. 
In the development of the underflow some un- 
usual methods have been employed, as will be 
seen from the following notes, based on a recent 
visit to Los Angeles. 

*U. S. Reclamation Service, Cody, Wyo. 


here is at elevation 225 ft. above sea-level, while 
several miles up the valley borings to points be- 
low sea-level have not encountered solid rock, 
showing conclusively that, geologically, the valley 
is one of construction and not of erosion. 

This condition is most favorable for the exist- 
ence of the enormous underground reservoir which 
here exists, by reason of the great width and 
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Fig. 2. Lowering Concrete Invert Block, Los An- 


geles Infiltration Gallery. 


depth of the bodies of sand and gravel overlying 
the bed-rock. 

The normal flow of the river gradually increases 
from where it first appears down to the Narrows 
and, although small, it would be sufficient for the 
domestic supply of the city if maintained at the 
rate that was usual until the cycle of compara- 
tively dry years through which this vicinity has 
been passing. The rainfall is extremely variable, 
ranging from 38.13 ins. in 1883-4 (the year begin- 
ning July 1) to 5.58 ins. in 1898-9. The average 
annual is about 16 ins., based on a record for 26 
years. Very often consecutive years exhibit an 
enormous variation. 

The surface flow before spoken of does not fluc- 
tuate nearly so rapidly as the rainfall, as it is de- 
rived from underground water that gradually 
finds its way to the surface, due to the fall in 
the valley and the contraction towards its lower 
end. In view of the unreliableness of the yearly 
rainfall and the scanty run-off during the summer 
months from the mountains, it is fortunate for 
Los Angeles that the formation of the San Fer- 
nando valley is such that the underground reser- 
voir exists, by means of which the excess precipl- 
tation of one season or a series of seasons is 
stored up, to be carried forward to the drier sea- 
sons. The “development” or utilization of the 
underground water has, of late years, been the 
chief means of increasing the city’s water supply. 


INFILTRATION PIPES.—Until recent additions 
to the plant were made practically the whole do- 
mestic supply to the city was conveyed through 
a 44-in. conduit, supplied from two double lines of 
infiltration pipes located some five miles above the 
Narrows. One of these lines run northwesterly up 
through the river bottom until it attains a depth of 
12 ft. in its length of 1,650 ft. It consists of two 
lines of open-jointed vitrified pipe, reducing from 
16 ins. diameter at the lower end to 12 ins. at 
the upper end. The other double line runs north- 
erly through the gravel beds, passing along and 
under the river bed, until it attains a depth of 
about 14 ft. in a distance of 3,650 ft. The size 
reduces from 24 ins. at the gate chamber to 12 
ins. at the terminus. 


The pipes are bedded in coarse gravel and bro- 
ken rock, to prevent the inflow of sand along 
with the water through the open joints. Trouble 
has always been experienced by roots penetrating 
the joints and tending to obstruct them. 

About 6,000,000 gals. per day have been ob- 
tained from these four pipes. Water has also 
been taken in at the gate chamber by direct 


diversion from the river, so that altogether about 
23,000,000 gals. have been fed into the conduit. 

The conduit from these infiltration pipes to 
the city reservoirs consists of tunnel, masonry 
conduit, 19,152 ft. of 44-in. steel pipe, and some 
48-in. steel siphons. 

‘INFILTRATION GALLERY.—This is located 
eight miles above the Narrows, at Elev. 452 
above sea-level, and the conduit leading from it 
closely follows the line of an old ditch once used 
to supply the more elevated portions of the city. 
In building the gallery, which extends beneath 
the river valley for a distance of 406 ft., a trench 
20 ft. deep at the shore end was excavated, in 
which the concrete sections forming the gallery 
were built. 

The construction was as follows: The com- 
pleted gallery is a concrete conduit of the dimen- 
sions shown by Fig. 1. The conduit was built of 
block sections, not over 2 ft. long. The invert 
sections were formed outside of the _ trench. 
Each one was then lowered into the trench 
(Fig. 2) and bedded firmly, to grade and 
line, on the prepared gravel bottom. The 
sections were placed touching each other. On 
the invert was built in place the upper part 
of the conduit, which is continuous. The parts 
were connected as follows: In each lower sec- 
tion there was embedded, as built, a %-in. iron 
rod, running through the middle and with ends 
extended up through the horns of the section and 
each formed into a hook. In building-on the top 
section two 5-16-in. iron cables were embedded 
in the middle of it. These were continuous, cross- 
ing alternately from side to side (following the 
curve of the arch) and looping through the hooks 
of the lower section, the arrangement being very 
similar to the lacing of a shoe. 

By the method of construction adopted the 


[Cline of Pump 


C.Line of Engine 328. 


cross-section and in the general met 


struction, except that the invert a; thet: 
thinner and the sides continued dow aan 
with the invert, giving a broader Fa 
concrete conduit is 28,927 ft. long, te 


pleted in 1904 at a cost of $5.05 pe. 
all the work of the water depar we 
built by day labor instead of by . " 
POLLOCK WELL AND PUMPI: 
—This plant is designed to tap all 
available underflow on the south 
of the river at a point about thre: ee 
the Narrows. In the valley, in a } Pipe 


STEM 


ail 
from the river bank, are driven 
pipes at intervals of about 150 ft. 7 
average depth of 165 ft., and are ; 
rectangular slots all the way. <A 
tion pipe is run down each well a di: ry 
The top is connected with the su. 
an elbow and tee. 

The main increases in size from 7 
first well to 15 ins. at the last one. 
is the pump. The latter has a st 
39 ft. to the discharge into the 4! 
before described, and running on th. side just 
above the flat bottoms. The pump » 99 fre 
in diameter and 1,500 &t. long. 

In pumping, the water will be ad: 
the wells, so that a suction lift, n 
a practicable limit of probably abou 
be added to the 39-ft. direct lift. 

The 12-in. centrifugal pump is run 125-Hp. 
gas engine, at a normal speed of abou! (10) 
A small vacuum pump is used to pri 
trifugal pump when starting up. A 
exhaustion is required, as the pump 
a pit at about the level of the main 

It is expected that a supply of 1,110,000 to 1- 
250,000 gals. per day will be obtained from each 


EL. | | 
| 
|_| floor Line 337.52 


30 Pipe 


r. p.m 
the cen- 
small 


placed in 


lower portion could be placed without draining 
the trench of all its water. The abutting ends 
of the lower section allowed just enough space 
between them for the entry of water, without 
admitting sand and gravel. 

From the gallery a tunnel 2,001 ft. long leads 
to a concrete conduit similar to the gallery in 


Fig. 3. Special Pump for Deep Shaft Pumping, Los 
Angeles Water-Works. 


(Designed by Wm. Mulholland, Engineer and Superin- 
tendent, Los Angeles Water-Works.) 


of the wells. 
of 1905-6. 

NARROWS INFILTRATION WELLS AND 
TUNNEL.—This plant is at the narrowest part of 
the river valley, at the junction of a very large, 
dry ravine or arroyo, called ‘Arroyo Seco,” which 
comes in from the northeast. The immediate b- 
cation. was determined by the existence here of 
a pumping station, which had been built on the 
nerth side of the river, just below the Buena 
Vista distributing reservoir, and about 1,000 f 
below the Narrows. As the water would have \ 
be pumped from the tunnel, economy indicated the 
leading of the tunnel to this station, so that Is 
water could be pumped by machinery established 
here, and this was done. 

From the pump shaft in the building the tunnel 
runs northeasterly across the river askew 4m 
up the arroyo for about 1,000 ft. It is drives 
through the formation of alternating strata of 
shale and sandstone, which dip to the south at 49 
angle of about 35°. The tunnel is unlined, * 
4%x6 ft., and has a fall towards the shaft o 
2 ft. in 1,000 ft. 

At the deepest part of the overlying bed of 
sand and gravel there is only 3 or 4 ft. of rock 
covering for the roof. Beginning at 5+ ft. from 
the shaft there are nine wells sunk over the |" 
of the tunpel, the last one at 2,167 f' from tee 
shaft. Ali of these except the fifth one are} 
ins. in diameter; the latter is 16 ins, and it 8 


The plant was built in the winter 
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— a int of 12° 30’ in the line ran as high as 300 gals. pe ita, based 
ee angle point o mn gals. per capita, based on & THE MUNICIPAL ASPHALT REPAIR PLANT AT PITTS- 
—s. ; ple supply of 26,000,000 gals. to an estimated popula- BURG, PA 
on of ‘of ordinary well casing) are per- tion of 85,000 supplied from the works. Since then, By Char penne ° 
‘hat the underground water in the’ as the population has nearly doubled and the nat- 
T alg F for sand is taken in, dropping down ural supply has not been increased, the per capita The municipal asphalt plant of Pittsburg, Pa., 
: gra wells into the tunnel, There is also has been greatly reduced by the gradual adoption which was erected mainly for repair work, em- 
be . . -eakage through the bed-rock into of meters for the larger consumers. It still runs bodies some interesting features of asphalt plant 
v4 4 col ‘The total yield of water to the as high as 200 gals. per capita during the warm- construction and improvements which are of in- 
4 ” ‘ut 5,000,000 gals. per day. It is the ‘est spells of weather in the summer time, but terest to municipalities doing their own repair 
rEM id = , sink eight more wells, intermediate these last for only a few days at a time. The work. The entire structure occupies a space only 
ae : int existing ones. maximum recorded daily use is about 41,000,000 40 x 46 ft. The building is of heavy timber frame- 
a - ¢ this method of tapping the under- = gals. work, covered both sides and roof with corru- 
ibove t a . cer inrough the entire depth of porous The extremely rapid growth of the city during gated iron. 
ng out 4 3a _ available, and it is, moreover, subject the past few years, and the decreasing natural The asphalt is melted and kept at the required 
ies q aa rable draft when far above the bed- supply (as compared with preceding years), has temperature in two cylindrical steam-jacketed 


proposition is the inverse of a sub- necessitated increasing economy in use as well tanks, and from these it is conveyed to the mixer 


i by 9 . om, as the draft creates a trough or as a fuller utilization of the underground sources. i gravity through pipes. The green sand is ele- 
suc- @ pa -) the saturation over the tunnel, with In February, 1906, a court decree reaffirmed the isang from the ground to the mouth of a dryer 
f 35 ft E pay , to quick drainage of the neighboring sole right of the city to the underground waters by = continuous bucket elevator (at the extreme 
| : ma : an effect which must reach over hun- = stored in the San Fernando valley, before de- left, F ig. 1), is passed through the dryer, and 
areds acres of land in the river valley and the scribed, which had been encroached upon by the after being heated to the desired temperature is 
ie proad arroyo Seco. Though the latter is dry on ranchers pumping it out for irrigation purposes. Glacharged by gravity into the buckets of the bin 
h top, there is & large underflow. This additional pumping was fast depleting the elevator. This elevator is encased with steel in 
if ‘phe expense of building the gallery as a tunnel gravel and sand of its stored water. pisos i ae loss of heat and the sifting of 
, in the solid rock is decidedly less than if located The increasing growth of the city has convinced ‘USt- The heated sand is conveyed by means of 
through the loose material overhead. The tunnel the people of the need of taking radical steps this continuous bucket elevator into the screen, 
was driven from a heading at the pump shaft and to secure an entirely new source of supply, to pro- which is placed above the sand bin. The mate- 
aiso from headings at a shaft sunk at the loca- vide for future years. For a year or so past there rial, after being screened, is dropped into the bin, 
ee ae ¥ jon of the fifth well, which latter is 1,158 ft. dis- has been much discussion of a plan to bring where it is kept at an even temperature by 
-eding 4 tant. water for the supply of the city of Los Angeles ™€@MS of steam-heated coils. Directly beneath 
cies F BUENA VISTA PUMPING STATION.—At this from the Owens River valley. the hopper is placed a mixer, the asphalt and 
ol ; station has been concentrated practically all the This valley is on the east side of the main sand being brought together at this point. After 
saphigi pumping that was formerly done at several small Sierra Nevada range, near the east side of the ‘he materials are mixed to the proper propor- 
rpm : stations, The principal pumping done here is State, but it is nearly north from Los Angeles. tions in the mixer the whole is discharged through 
sade the raising of the water out of the Narrows tun- The total length of the water conduit has been ™ — door into the wagon below. 

y small nel or gallery (ust described) and the lift of estimated at 240 miles. During the winter of Power is obtained from an 8% x 12-in. Leffel 
as cater from the Buena Vista Reservoir to a high 1905-6 survey parties were engaged in making °"S'ne, running at a speed of 240 revs. per min. 
service reservoir. preliminary surveys for this project, and the re- The engine room is directly under the melting 
hig ‘The pump shaft is in the building, at the lower Sults of this survey, when finally presented, will ‘nKS, or kettles. The boiler room is equipped, 
alien end of the tunnel. The shaft is 14 ft. in diameter 0 doubt give some definite figures as to the with a 44-in. “Economic” boiler, operating at 100 
by 111.5 ft. deep, and is lined with concrete. At probable cost. This has been variously estimated Ibs. pressure. The steam superheater is located in 
the bottom is the pump, of the deep well type. It at from twenty million dollars to as much as for- _‘H@ Poller room, and is supplied by steam reduced 
is placed on a concrete foundation raised 10 ft. ty million dollars. *Lemcke Bldg., Indianapolis, Ind... 

above the level of the bottom of the shaft. The 

draft tube reaches down into a small sump, next 

to the tunnel end. The pump is duplex, double- 

acting, with water cylinders 16%4x36 ins. The 

engine and pump (Fig. 3) were built by the Ris- 

don Iron Works, of San Francisco, to a special 

design made by Mr. Mulholland. The pump is 

operated by a 38%-in. shaft reaching up to the 

ie engine on the floor of the building. This is a 

ve. News cross-compound pumping engine, with 20-in. high 


pressure cylinder and 40-in. low pressure. The 
engine and pump are connected through a bell 
ping, Los : crank at edge of the pump shaft. The arms 
of this are of unequal length, the “bob” arm 


1 Superio- 5 being shorter than the engine arm, so that the 
; 4 engine stroke is 48 ins., while the pump stroke is 
4 36 ins. The suction pipe is 18 ins. and the dis- 
he winter 4 charge 24 ins. The latter, just beyond its elbow 
; at top of the shaft, passes through the engine’s 
LS AND : condenser, which is formed as an annular drum 
st part of z around it. 
ery large, Ee This pump lifts water from the bottom of the 
0,” which : shaft (Elev. 200.5 ft. above sea level) 228.5 ft. 
ediate lo- Be to the surface of the “high gravity” reservoir, 
e here of which is a comparatively short distance up the 
ilt on the hillside. The rated capacity of the pump for this 
he Buena ea lift is 6,000,000 gals. per day. The pump was run 
1,000 ft & for seven months after first installing in 1903 
ld have to Rcd without stopping one minute. 
— - 2 In the same building is located a Snow steam 
ta) th 


pump of 7,000,000 gals. capacity. It pumps from 
the Buena Vista reservoir (Elev. 374) to a high 
Service reservoir (Elev. 630). The former reser- 
4 voir is located just back of the pump station and 
skew oS % ™ or 60 ft. higher. The water is conveyed to 

in come i the pump from this higher level, making the ac- 


»stablished ie 


the tunné 


— zi tual lift from the pump over 300 ft., but as the 

outh - ms pressure in the feed pipe is carried to the back ; 
wok of the plunger in the water cylinder, the net head 
eit ‘9 pump against is simply the difference in level 

ng bed of “* ihe two reservoirs. This pump was installed 

ft. of rock on 1004, under the supervision of Mr. F. J. Fisch- ! 
tom mechanical engineer of the water 
department. 
the “TPR CONSUMPTION AND FUTURE SUP- 
one are > 1901, the year before the water-works | 
and it's iim “cquired by the city, the water consumption FIG. 1. MUNICIPAL ASPHALT REPAIR PLANT, PITTSBURG, PA. = 
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to 10 lbs. pressure. The steam is then superheated 
and delivered to the melting tanks, or kettles, 
sand bins and to the asphalt cutting knife. As- 
phalt is elevated to the second floor by means of 
a barrel elevator placed outside the building, 
near the sand elevator. The contents of a barrel 
are first cut in two with a steam-heated knife 
especially designed for the work, then deposited 
in the asphalt melting tanks, or kettles. 


saver, especially when cutting such rubber-like 
materials as Texas asphaltic compounds. 

The steam superheater (Fig. 4) is arranged to 
take steam at 10 lbs. pressure, which has a tem- 
perature of 240° F. It is therefore the duty of 


the superheater to make up this temperature to 
the required degree necessary for the different 
asphalts, 
350° F. 


generally in the neighborhood of 


x 
Ene. 
Longitudinal Section. dies. News. 


FIG. 2. DETAILS OF ASPHALT MELTING TANK FOR REPAIR WORKS, PITTSBURG, PA. 


The two asphalt melting tanks (Fig. 2) are 
operated with low-pressure steam. They are 
steam-jacketed, 4 ft. in diameter and 12 ft. long, 
and have a total capacity of 7 tons. The asphalt 
is agitated both mechanically (see paddle details, 
Fig. 2) and with heated air. The air is supplied 
by an 8-in. Westinghouse pump, located in the 
boiler room. By forcing the heated air (Blake 
process) through the melted asphalt, the latter 
is dehydrogenized, and thus the use of oil or oil 
residuum flux is unnecessary. The resulting 
pavement has the qualities of lead under severe 
climatic conditions. 

This method of using superheated steam for 
melting does away with all danger of altering the 
chemical constituents of the asphalt by charring 
or burning, which is likely to occur with direct- 
fired melting tanks, unless great care is exercised. 

The sand dryer and heater is a conical rotary 
heater of the Blake type without obstruction or 
shafting through the center. The sand is agitatea 
by baffling irons, placed longitudinally through 
the dryer and attached to the inside of shell. The 
fuel used is crude oil. Combustion takes place 
in a firebrick-lined chamber, the heat of com- 
bustion passing through and then around the 
dryer. Forced draft is supplied by a blower 
with a 10-in. discharge, which delivers into the 
draft tubes of the combustion chamber. The 
dryer is equipped with a King furnace to insure 
complete combustion and the absence of smoke. 

The draft tubes in the fire-box are arranged so 
that cold air can be admitted in the desired quan- 
tity to temper the heat supplied to the sand dryer. 
The arch-shaped shell of the dryer is con- 
structed of steel, lined in the dryer body with 
asbestos cement held in place by expanded metal. 
The fire-box is lined with firebrick. By means 
of by-pass flues, the sand can be kept at the re- 
quired temperature, which is generally about 350° 
F. This method of heating the sand precludes 
the possibility of burning the asphalt by over- 
heated sand. 

The Blake mixer is arranged for preparing 
either standard asphalt mixture or else bitu- 
minous concrete. It has four buckets—two for 
screenings and two for melted material. The 
two small upper buckets discharge into a small 
mixer located above the main mixer. The two 
larger Buckets discharge into the main mixer. 
In mixing bituminous macadam, the proper 
amount of screenings and asphalt are mixed thin 
in the small upper mixer, and in the larger mixer, 
directly below, is mixed the crushed stone and 
asphalt, making a fairly dry concrete. The con- 
tents of the upper mixer are then dumped into 
the lower one, where the two are mixed together 
and then dumped into the wagon below. In 
mixing standard asphalt, the small upper mixer 
and hoppers can be removed, the lower mixer 
being used alone. 

A novel feature of the plant is the steam- 
heated knife (Fig. 3) for cutting asphalt before 
putting it into the kettles. This knife consists of 
a heavy hollow blade, with a steam connection at 
one end and a drip at the other end for the waters 
of condensation. This knife is a great labor- 


The plant was built by the Kelly Springfield 
Road Roller Co. In connection with it there were 
furnished two 2-ton steam road rollers, a fire 
wagon, 12 standard tamping irons, and the neces- 
sary smoothing irons and rakes. The appropria- 
tion for the entire equipment and construction 
was $15,000. The capacity of the plant is guar- 
anteed at least 500 sq. yds. minimum capacity 
per ten hours, but the plant could prepare mate- 
rial for laying double this quantity by the addi- 
tion of another melting kettle. The plant was 
designed by Brossmann & King, Consulting Mu- 
nicipal Engineers, of Indianapolis, Ind. 


ENGINEERS AND THEIR COMPENSATION.* 
By Wm. D. Marks, C. E.7 


Could we present the claims of our engineers upon 
their fellow men to an inhabitant of another planet una- 
ware of the social organization that binds us, he would 
decree to them princely rewards for their beneficent 
labors. 

Unfortunately, there is no such impartial tribunal, and 
instead of being princes of the earth engineers are 
usually very poorly-paid toilers, who are so much inter- 
ested in the nature of things with which they deal that 


not succeed he is usually forced to share , 
failure, although his engineering work ma: 
perfect. If it succeeds his is the jackal’s <).»: 
share of the profit going to the promoter 
prise. Very often impossibilities are asked 
the whole burden of censure due to fina; 
unjustly thrown upon him. 

Engineering in its various branches hy 
grown into an honored profession, and to 
gineers is awarded an abundant meed of pr. 
lic recognition. Why then is it that finan 
gineer is so inadequately rewarded for his |, 
vices? 

May it not be that engrossed in the study 
nature he too often neglects to study the l 
ness? Will not his pecuniary rewards be 
addition to his scientific studies of them hy 
tion of his thought to a financial invest; 
projects with which he may be connected 

We can divide business into two classes. |, 
illegitimate. Whenever a man, for a fair }: 
furnishes his fellow men with the necessiti: 
of life he is doing a legitimate business. I, 
cunning advantage of the weakness, the ig 
misfortunes or the vices of his fellow me: 
more than a just profit or a fair wage from t} 
is doing an illegitimate business. 

To this latter class belong most of our y. 
men, but not our engineers, for their's ji 
legitimate business, and for that reason it 
in sudden and vast accumulations of money 
neer must earn his money honestly and slow 

Consider the engineer as a commercial or bu 
osition. Until he is graduated from his co!) 
tainly is only an investment. And when a 
years of age he is thrown on his own resour 
with good luck, hope for forty years of earni:. 
Perhaps, however, thirty years is nearer | 
working life, and we will use this figure 

The investment in an educated engineer 
down about as follows: 


Living expenses to eighteen years of ag 
College expenses, four years............ 


Total 


Depreciation (for thirty years) .. 
Interest 
Profit 


If we assume this engineer to hold a sala: 
his fixed expense is the cost of his living and 
ing expense is nothing. 

We then have as an adequate average si 
technically-educated engineer: 


Plan. 
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FIG. 3. DETAILS OF STEAM-HEATED ASPHALT KNIFE, PITTSBURG REPAIR PLANT 


they have forgotten the ways of men, particularly those 
of the employing financiers who find their profit in pro- 
moting our great enterprises of which the engineer is 
the real brain power. 

Without a mercenary thought, regardless of his own 
value, buried in the delight of his work, he toils for a 
meager salary, confiding the question of the future suc- 
cess of the enterprise to his employers. If it should 


*Extract from a paper in the ‘‘Journal of the Franklin 
Institute.” 
7218 The Bourse, Philadelphia. 


Cost of living (for a single man) ..........--- 


Of course he will at first be obliged to begin « 
small salary, but he ought to hope to averas 
salary per year for thirty years, and earn $120,’ 
probable years of usefulness. 

If an engineer opens an independent office and - 
a consulting enginger, his fixed and also oper: 
penses both exist, and his risk of loss and chance 
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However, if an engineer prefers to live 
and give only the occasional thought re- 
by the commercial side of his various en- 

«0? per year may be regarded as his probable 
« for thirty years from purely scientific 


storm wind of prosperity has been driv- 
it for years, and our ever-increasing schools 
are pouring out civil engineers, mechanical 
draulic engineers, electrical engineers, ma- 
sanitary engineers, mining engineers and 
: gas engineers by the hundreds to join the 
ndustrial army as real captains of industry, 
t it in its honorable toil, but not to manip- 

personal profit. 
ciers, promoters, or exploiters of the public 
own and control our steam and electric 
. electric light stations and gas works, our 
vmships and our great hydro-electric power 
hire and pay our engineers to build and 
Those of our engineers not having the 
vce a well-earned fortune from nature by a 
practical study of its laws, must, if they 
» than our average modest stipend of $4,000, 
; laws of business and the methods and 
of our financiers, so frequently mis- 
os ins of industry,”’ for in truth the great ma- 
; om are merely parasites upon the industries 
ee control, knowing nothing .of their practical 
ind relying upon engineers to do the pro- 


4 UNIVERSAL DICTIONARY OF MECHANICAL 
DRAWING.* 
By George H. Follows.7 


Part VII.—Dimensioning. 


In attempting to lay down general 
principles upon which a study of mechanical 
drawine should depend, I said, in Part I., that 


mechanical drawing is a language. 

Go Now, the writing of a language may be for 
a variety of purposes. The English language, 
for example, is used in an almost endless vari- 
ety of ways, to obtain an almost endless variety 
of results; from the speaking of a simple sen- 
resulting in the making known to another 
person of a simple fact to the written expression 
of a scientific theory, based upon a multitude of 
facts, and resulting in the printed reference book 
for the benefit of many people. 

“1. For the guidance of those who use our lan- 
guage, comprehensive dictionaries and encyclo- 
pedias have been compiled, and a recognized sci- 
ence called grammar deduced; so that no matter 
what the result of writing the language may be, 
whether it be a reference book or a magazine 
story, an engineering specification or an advertis- 
ing pamphlet, a railroad ticket or a theater pos- 


(*Continued from Vol. LIV., p. 257; Sept. 7, 1905.) 
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ter, the same alphabet and words are employed, 
with the same methods of sentence construction. 
But this similarity of language does not prevent 
us from easily distinguishing a railroad ticket 
from a theater poster, or a reference book from 
a ragazine story; because each is built on its 
own lines for its own purposes. And it would be 
quice useless to try to formulate special rules for 
the preparation of one that would be of any prac- 
tical assistance in the preparation of any other. 

92. It is much the same with this language of 
lines, for there are many kinds of mechanical 
drawings; and before any attempt can be made 
to deal intelligently with the subject of dimen- 
sioning it will be necessary to arrive at a con- 
cise and comprehensive definition of the partic- 
ular kind of mechanical drawing that this dic- 
tionary is intended to govern. 

93. If the sole purpose of a drawing be to dis- 
cover some unknown dimension, it is generally 
called a “layout.’’ With the discovery of the di- 


mension such a drawing has played its part; its 
work is finished. Similarly, if its purpose be to 
determine the contour of a cam, it serves its pur- 
pose and may be destroyed. Again a mechanical 
drawing may be in the nature of a thesis—an 
essay in lines, as it were; or it may be intended 
solely for descriptive or illustrative purposes. 

04. So far as the language itself is concerned 
certain grammatical rules, as those governing 
projection and the meaning of the dimension 
line, must always hold; but there are many rules, 
among which are those that govern dimension- 
ing, whose application will depend to a large ex- 
tent upon the kind of drawing requtred and the 
uses to which it will be put. 


0. When a mechanical drawing illustrates the 
shape and construction of something that is to be 
made, and specifies the 


required product,—as by 
giving dimensions, 


material, finish and quantity 
required—it is in effect an illustrated specification. 
This is the particular kind of drawing that we 
are interested in here and that this dictionary is 
intended to govern——the “illustrated specifica- 
tion,” for the use of shop, office and drafting 
room, to be referred to again and again by those 
concerned in the manufacture, sale or design of 
the specified product. 

¥6. In relation to such a drawing, the defini- 
tion given in Part I.—that “mechanical drawing 
is a language of lines, views, dimensions, signs 
and abbreviations, notes and explanatory matter, 
all for the positive conveying of exact informa- 
tion’—has an interesting significance, for we 
may at once divide the drawing into three simple 
elements—iliustration, 
matter. 


dimensions, written 
97. In composing such a drawing, the probley 
is how to distribute these elements so that each 
may play its part to the best advantage. 
9S. Taking first the 
jected view or views 


illustration—the  pro- 
the primary purpose is, of 
course, to show a required shape or design; but 
this is not always the most valuable purpose 
finally. In every drawing the illustration is made 
to serve as a “vehicle’’ for the dimensions, and 
very often it is eventually of more value in this 
capacity than as a Take, for example, 
the illustration of the cast-iron armature spider 
in Fig. 19. After the pattern has been made, the 
drawing is referred to in the shop, not to dis- 
cover the shape of the casting, because the pat- 
tern has fixed that and the casting is there, but 
for the dimensions and written matter. 

09. It behooves the draftsman occasionally to 
remind himself of the fact that the man in the 
shop has the drawing in one hand and the piece 


“shape.” 
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a These are the dimensions required by the machinist, 
numbered in the order in which he will use them. 
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| b This dimensioning would cause trduble in the shop 


FIG. 20. 
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This is an example of “center line™ dimensioning, such as 


2/. 


FIGS. 20 AND 21. EXAMPLES OF METHODS OF DIMENSIONING. 
(Both are based on a part of the casting shown inFig. 19.) 


in the other, and is looking to the drawing for a 
dimension that he needs and has a right to 
expect; that if it is not given he has a right to 
complain, and that the illustration—as a ‘‘ve- 
hicle’—should carry the dimension naturally, 
where it can be easily found and easily read, and, 
if possible, where the man in the shop will nat- 
urally look for it. 

100. Dimensioning may therefore be defined as the 
art of determining what dimensions are required, 
and of applying them correctly to the lines and 
views of a drawing. 

101. REQUIRED DIMENSIONS. —It often 
happens that the dimensions used by the drafts- 
man as he develops a design would not be con- 
venient as working dimensions for the shop. In 
other words, the dimensions required by the shop 
are not always the same as those used in the 
drafting room. The shop requirements generally 
depend upon the way in which the work will be 
done—the manner in which measurements will 
be made and the order in which surfaces will be 
finished. Fig. 20 shows two dimensionings of a 
part of the casting illustrated in Fig. 19; at (a) 
the dimensions are numbered in the order in 
which the surfaces will be finished. Dimensioned 
as at (b), the shop would have to add A, B and C 
together to get No 1, B and C to get No. 2, and 
would not need A at all. 

102. This leads to a statement of the first 
principle to be observed—dimensions should be 8o 
given that the shop will not have to add or subtract 
in order to discover required distances. This is 
only another way of saying “give the dimensions 
that the shop requires,” except that it points 
clearly to the necessity of not being satisfied un- 
less the dimensions are individually what the shop 
will want to use. Such dimensioning calls for a 
greater knowledge of shop methods than the 
average draftsman of to-day possesses; also for 
more thought than he usually gives to the sub- 
ject; but it would go a long way towards remov- 
ing that prejudice between drafting room and 
shop which we have come to look upon as almost 
a necessary evil. 

103. So far we have spoken of the “shop” as 
though it were a unit; in reality the engineering 
shop consists of several more or less independent 
workshops, as pattern shop, foundry, machine 
shop, etc. Now, it is often necessary to bear in 
mind that the dimensions required by the differ- 
ent workshops may differ widely from one an- 
other, both in character and value. Thus, when 
the drawing represents a casting, as does Fig. 19, 
some of the dimensions will be especially for the 
pattern shop, others for the machine shop, some 
for both. It is always worth while to consider 
the shop requirements and the nature of the work 
to be done. 

104. As a rule, the working or finish dimen- 
sions—those required by the machine shop— 
have the greatest value, and will rank first in 
importance, because they directly guide and con- 
trol work done on raw material and have to play 
an active part during the entire life of the draw- 
ing (see Paragraph 35, Part III). The dimen- 
sions for the pattern shop are generally of least 
“final value,” not because they are any less im- 
portant originally, but because, after the pattern 
has once been made, they are seldom used. In 


some drafting rooms special drawings are made 
for the pattern maker, carrying his dimensions 
only, the “working” drawings being thus relieved 
of their burden. 

105. In Fig. 21 is an example of “center line 
dimensioning,” such as draftsmen have been 
known to send to the shop. While these dimen- 
sions are often of value to the draftsman when 
laying out a design, and may be useful also to 
the pattern maker, they are seldom of much 
value to the machine shop, especially if the cen- 
ter line happens to be entirely “atmospheric.” 

Fig. 22 exhibits a good dimensioning of a flange 
coupling. Fig. 23 is in the nature of a “key” to 
this dimensioning, with explanatory notes. 

106. Before passing to a consideration of the 


application of dimensions, the reader's 
is directed to the three Signs of Direct; 
24. The “pointer” there shown desery: 
or two. Its purposes are stated, and 
several applications are illustrated. 
feature of it is the single-barb head, } 
is easily distinguished from the end «+ 
sion line. The single barb also en), 
efficiency as a clear and definite po 
uses should not be confused with {th}, 
Indicator or the Arrow. 


107. THE APPLICATION OF DIME 
—In Part III. six “dimension constructi. 
given. For convenience, they are rep: 
in Fig. 26. The purpose of these const; 
to make it impossible for a dimension ¢. 
understood. Fig. 25 shows them applied 
and circular arcs—diameters and radij 
work of the average draftsman it is ; 
uncommon to find the radius of a round 
given as at (a) Fig. 27. The arrangen: 
at (b) is much simpler—so simple, ind. 
draftsmen have been known to object, 
ground that it is in some way ambigu. 
there can hardly be any doubt as to its » 
it is, in fact, a perfectly rational way of 
ing such a radius. It is seldom necessa: 
ally to mark the center of a rounded « 
fillet, because the position of the center 
of no practical value to anyone; what t), 
ing should give is the nature of the cur, 


this is done completely by specifying the ; 


length. In (a) the draftsman has used a ; 


of absurd shape; that is what it really aii 


to. 


Fig. 22. 
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Fig. 23. 
FIGS. 22 AND 23. GOOD DIMENSIONING FOR FLANGE COUPLING, WITH KEY TO SAME. 


Key to the Dimensioning in Fig. 22 (see Fig. 2%). 


The following is intended to show that there is often a reason why a dimension should be applied in one |) 


rather than another. The reasons are given, not because there is anything final or definite about them 
suggest a line of thought, and to show that there is such a thing as intelligent dimensioning. 


A: The bore will be measured from the end. 
B: This center line circle will be laid out on the end. 


C and D: The dimensions are applied as the diameters will be callipered. 
E, F, G and H: These external dimensions are placed outside the view. 
J and K: These internal dimensions are placed inside the view. 


L: This diameter is placed as it will be callipered, and to the right because the part referred to po! 


that direction. 


M and N: Each of these dimensions is placed on the half of the coupling to which it belongs. 
R and than 


S: Grouping the radius dimensions in 


is clear room for them on this side of the view. 


this manner is better 


ilus 


ter 


ints 


108. Fig. 28 shows how dimensions may be ap- 


in 


scattering them, and («re 
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the more open side of the pointer line, thus_y— nevere 


In general the Fointer is for definitely connecting a note or dimension with some part of the 


drawing. The barb should always fouch the part referred fo. 


THE INDICATOR: cae Consisting of @ short medium- 


double-bharb head. 


Consisting of thin pointer line of suitable shape, with a 
single-barb head The barb should always be placed on 


weight direction line with a small circle at one end. 
ear’. This sign is shown to advantage in Fig./19 where it 

serves as an indicator between the sectional views and their respective cutting lines. The “indicator” also 
forms a part of the “substitute for a repeat dimension? see Fig. J/. 


| THE ARROW : ~ 


In general the arrow 1s for indicating direction of motion or force. 


Consisting of thin direction line, shaded feather, and a 


Fig.24. Siens oF DIRECTION. 


DIAMETERS and RADII: The following example dimensionings of diameters and radii are intended to 
show that no matter what the surroundings of a circle or arc may be, it 1s generally possible so 
to apply the dimension that the drawing will be easy to read and good to look at. . 
In example A it is made clear that the 723 is a diameter, and in B that the I3$ is a radius 
The abbreviations dia” for diameter, and R” for radius should be used in this way whenever 
there could otherwise be a doubt as to the meaning of a dimension; but when the meaning 
’s evident the dimension alone 1s sufficient. 


plied to a drawing of a shaft. The view has been 
made to serve efficiently as a vehicle for the re- 
quired dimensions; it is best to put the bulk of 
the dimensions above the view, because when the 
shaft is in the lathe it is only the upper half of 
it that is visible; and it is reasonable to put the 
bearing center distances below the view, because 
in the complete machine the bearings will be 
under the shaft. Fig. 29 is reproduced from a 
drawing made by a draftsman who did not 
know how to dimension this shaft; dimensions 
that are thus thoughtlessly applied are almost 
always difficult to find: which means that time is 
lost and somebody’s patience tried whenever the 


/: 

2: 

— 


Fig. 26. Six Dimension Constructions. 


‘vawing is referred to. It is not right that a 
machinist should be put to unnecessary trouble 
'n order to read a drawing; he will do more and 
better work from a drawing that is easy to read 
‘han from one that has to be translated. 

109. It will be noticed that in these drawings 
‘he dimension figure is occasionally placed as 
‘iustrated separately in Fig. 30. This is not a 


& 


Fie.25. THe Apptication oF DIMENSIONS 


new arrangement. It is, however, so useful and 
so little used that something should be said about 
it. When the placing of the figure across the 
dimension line will make the drawing easier to 
read, it is best to place it so, because drawings 
are made to be read. It is true that generally the 
figure may lie with the dimension line, but when 
some other arrangement would be more readable 
it should be used; certainly tradition should not 
be allowed to stand in the way. In our every-day 
work we are all more or less slaves to tradition; 
a little flexibility is a good thing, and will often 
help the draftsman out of a tight place. 

110. It would not be difficult to find grounds for 
advocating a more general use of the arrange- 
ment just referred to. In Fig. 22 all the dimen- 
sions are so arranged, and are certainly very easy 
to read. However, it would not be wise to alto- 
gether abandon the older method; it is probably 
better to use both, each where it seems right; 
though, after all, this is a matter rather of style 
than anything else, and does not affect any prin- 
ciple. Fig. 31 contains a suggested substitute for 
repeating a dimension. The greatest objection to 
repeating arises when a change is to be made; 
then, if by any chance a “repeat’’ is left un- 
changed, trouble may ensue. This special appli- 
cation of the Indicator is suggested, not because 
any general use of it is recommended, but in order 
that the draftsman may have such a device at 
his command: it sometimes helps. 

111. It is impossible to lay down hard and fast 
rules for applying dimensions, because we are 
not dealing with an exact science, but the fol- 
lowing may be taken as in a general way sum- 
ming up the requirements: 

(1) The illustration should be made to serve 


efficiently as a “vehicle,” carrying the dimensions 
naturally; that is, with due regard to the manner 
in which the work will be handled in the shop, 
or the dimensions used elsewhere. 

(2) Every dimension should be placed where 
there is clear room for it, and the construction 
chosen to suit the lines of the drawing and the 
space at disposal. 

(3) Dimensions for one workshop should not be 
indiscriminately mixed with those for another. 

(4) A dimension should not be repeated unless 
doing so will in some way make the drawing 
easier to understand. 

112. Assuming sufficient knowledge and experi- 
ence, a little intelligent thinking will enable the 
draftsman to meet these requirements; not in 


Fig. 27. Wrong and Right Way of Indicating Radius 
of Rounded Corner. 


every detail, and not in su¢h a manner as to defy 
criticism, but certainly to an extent that will re- 
pay for the effort required. The dimensionings 
given of the spider, the shaft and the coupling 
were worked out with considerable care, and are 
actual, not imaginary, examples, being repro- 
duced with very few changes from working draw- 
ings made some years ago. It is hoped that they 
will be of some assistance to the student of this 
interesting language, by showing him that by 
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simple means it is possible to make drawings that 
are in every way a pleasure to read. 

113. Not years ago the writer knew a 
young man who entered the employ of a large 
engineering concern as “tracer.”” He had previ- 
ously been a salesman in a dry goods store, but 
was ambitious, and under the coaching of a friend 
had acquired some dexterity in the handling of 
drafting instruments, notably the tracing tools. 
He was naturally a good penman, and was soon 


many 


do better designing and make more efficient 
drawings of every kind. Of course, so long as 
the really efficient draftsman is as rare as he is 
to-day, he will continue to be called upon to assist 
the rank and file, and it will continue to be neces- 
sary, for economic reasons, to use him as a chief 
draftsman or foreman and to have working under 
him the draftsman of smaller caliber, whose duty 
it will continue to be to receive instructions, obey 
orders and work under constant supervision in 


ciples of geometry and able to solve such n 

matical problems as may present themse|y.- 
should be well grounded in physics and by. 
and intimately familiar with the eleme: 

machine design; notably, perhaps, every k 
form of fastener, bearing, and means of t 
mitting motion and power; also of such me.) 
cal contrivances as are most commonly us 
machinery. He should be able to make a ». 

ably good free-hand sketch, 


and, not by 


able to make tracings that passed muster; and, all matters pertaining to the drawing as the writ- means of least importance, he should be 4) 
being industrious, he finally became quite ‘‘ex- ing of a language and as a “tool” for the use of make a vivid mental picture of what he dr 
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F1G.28. In this drawing the illustration has been made to serve efficiently as a vehicle for the required dimensions 
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FIG.29: Reproduced from an actual werking drawing; showing how not to dimension a shaft Compare with Fig 28. 
FIGS. 28 AND 29. RIGHT AND WRONG METHOD OF DIMENSIONING A DRAWING OF A SHAFT. 


pert,” turning out neat work rapidly. By and by 
he was promoted to a position at the drawing 
board and was permitted to make detail drawings 
in pencil, and even to “dimension” them; in fact, 
was duly enrolled in the ranks as draftsman. In 
other words, this man, who had scarcely seen the 
inside of a machine shop, and actually did not 
know a lathe from a radial drill, was paid so 
much an hour for preparing “illustrated specifica- 
tions” for the use of the shop. 

114. In the face of this as a fact, is it surpris- 
ing that there is some misunderstanding as to the 


Fig. 30. An Occasionally Useful Way of 


Figuring a Dimension. 


real significance of the term draftsman, and some 
doubt as to his rank in the engineering profes- 
His cry for professional recognition is not 
without reason, but it can be of little or no avail 
until he is able, without supervision, to do his 
work as it should be done. 

115. It is perhaps not too much to say that the 
successful draftsman of the future must be first 
of all an engineer, and then that his ambition 
must be not to get away from the board, but to 
develop his powers at the board, so that he may 


sions? 


the shop. And so long as our educational insti- 
tutions separate mechanical drawing as a study 
from designing, the language from the writing 
and use of it, and graduate men who look with con- 
tempt upon the making of mere drawings, and 
consider any time they may have to spend at the 
board as an irksome preliminary to their advent 
as “engineers,’’ so long will the graduate neglect 
to study drawing as it should be studied. 

116. It seems as though the average draftsman 
of to-day is either not a student at all or is a 
student of something else than drafting: either 
unconsciously willing to go to seed as a “drafts- 
man pure and simple’ or ambitious to get away 
from the board altogether and be something other 
than draftsman, though just what that something 
might be he would often be puzzled to state. Far 
too many draftsmen are only theoretically ambi- 
tious, and neglect to see in their own work the 
direct road to success; it is their attitude towards 
their work that is at fault. 

117. There is to-day a great field in the world 
of engineering for the really efficient draftsman: 
the one who loves his work at the board, who 
feels that drafting is a profession to be proud of, 
and who has made and continues to make a sys- 
tematic study of the many branches of engineer- 
ing that find expression in his work. 

118. In the first place, he should be able with- 
out extraordinary effort to make an absolutely 
accurate layout; should be familiar with the prin- 


and see in detail the results that will finally en- 
sue in the shop. Outside of all this, he should 
have a clear conception of the business relations 
of the drawing with the shop and other depart 
ments. He must also keep abreast of the times q 
in matters relating to shop practice, processes 0! : 
manufacture and shop and office systems. 
119. Nothing less than this will enable him ‘» 
handle the language efficiently or to find lastins d 
pleasure in his work. And possessing such kno\ 
edge, he will no longer have to spend his ever; 
working hour doubled up like a half-closed jack 


Fig. 31. A Substitute for Repeating a Dimension 


knife over the edge of a pine board, but will fir 
extended to him a pleasurable and profitable vo 
riety of work. 


A NEW BUILDING FOR THE U. 8S. GEOLOGIC’: 
Survey, at Washington, is provided for in a bill 
before Congress. The estimated cost of a building w' 
150,000 sq. ft. of available floor space, exclusive q 
basement and halls, is $1,200,000. The Survey is nov a 
somewhat scattered in buildings and is paying *31‘"’ 
in rentals. Many employees are working in poor’ 
lighted rooms and overcrowding is general. There 
urgent need for a fireproof hailding to house the valuable 
records of the Survey, 
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COMPARATIVE RESISTANCE TO FIRE OF STONE 
CONCRETE AND CINDER CONCRETE. 


ng to the oft-arising question of the su- 
» of different classes of concrete as fire- 
g material, it may be of interest to note 
of the results obtained by the British Fire 
tion Committee on floors of broad-flanged 
heams and concrete, reinforced by light steel 
Tests were made on two classes of con- 
viz.. ordinary gravel or Thames ballast 
‘e and clinker and coke breeze concrete. 
construction of the floors in both tests were 
the only difference being 
Both floors were 


ally identical, 
snposition of the concrete. 


K- 


04" > 
Section 


X-X. 


Section Y-Y. 


Details of Concrete Floor for Fire Tests. 
rhames Ballast. For seanieaa and Coke Breeze. 
— 


B= 2” B = 24" 
C= 54" 
E = = 64" 
F = 2%” 


igned to carry a load, including the weight of 
the floor, of 392 Ibs. per sq. ft. The steel work 

sisted of rolled steel, broad flanged beams each 
iol, x 104 ins., 4 x 17 ft., weighing 61 Ibs. per 
inear foot, placed transversely across the hut 
hese beams divided the hut into three bays, 7 ft. 
between centers, which were subdivided longitu- 
dinally by small 4x1‘ ins. steel joists, weighing 5 
ibs. per linear foot, placed 2 ft. 4 ins. between 
These joists were not connected to the 
steel beams, but simply rested on bricks placed 

the flanges of the beams. The ends of each 
steel beam were connected longitudinally to the 
vijoining beam by %4-in. wrought iron rods, but 
this provision was considered unnecessary and 
of little advantage by the designers. Expanded 
metal, 1% ins. mesh, \ in. x 16 gage bare strands, 
was placed under the lower flange of each steel 
beam and turned up over the lower flange about 
ins. 

The Thames ballast concrete was composed of 
2 parts washed sand, 4 parts unscreened washed 
gravel, and 14 parts Portland cement. In the 
floor of clinker and coke breeze concrete the 
concrete encasing the small steel joists and form- 
ing the body of the floor consisted of 3 parts fur- 
nace clinker broken to pass through a %%-in. ring, 
2 parts sand, and 1 part Portland cement, while 
the conerete casing to the four steel beams was 
composed of 5 parts coke breeze broken to pass 
through a *%-in. ring, and 1 part Portland cement. 
The Thames ballast concrete was allowed 70 days 
(summer) for drying, while the clinker and coke 
breeze concrete was allowed 65 days (winter). 
The accompanying cut shows wherein the dimen- 
sions of the laid concrete varied in the two tests. 

The ceilings of the floors tested were 8 ft. 1 in. 
above the pavements of the chambers, the re- 
quired loads on them being obtained by placing 
bricks on the wooden flooring, which was nailed 
to wooden strips placed in sinkings in top of the 
concrete, The fuel used was gas admitted 
through four 5 ft. x 3 in. mixing chambers of fire- 
brick, and the temperatures were obtained by 
‘oberts-Austin pyrometers placed at various 
points in the hub. 

The results of the tests were as follows: 

The floor of Thames ballast was heated for 
four hours, the highest temperature in the hut, at 
the end of that time, being 1680° F., the lowest 
Ib0e” EF. Water was then applied 4 min. 20 sec. 

bout 65 Ibs. pressure. In 22 minutes after 
commencement of the test the soffit of the 
rete floor began to split off in patches, and 
‘nued to do so at intervals during the test, 
’ in 75 min. the whole concrete casing of the 
: flange of one of the beams fell, a second 
‘ ‘ling in 100 min. The steel beams began to 


centers, 


t in 20 min. and continued to do so, the more 


rapidly after the concrete casing fell, until a max- 
imum deflection of 73-10 ins. was recorded. In 
215 min. the concrete between the joists of the 
north bay began to fall, and the wooden flooring 
became ignited, while the lower flanges of the 
beams, where the concrete casing had fallen, were 
heated red hot when the heat was shut off at the 
conclusion of the On applying the water 
more of the soffit fell, and eventually nearly all 
the concrete remaining between the cross joists 
of the north bay fell, the wooden floor becoming 
ignited. 

Four days after the tests the following observa- 
tions were made: 


test. 


The wooden floor was burned 
away between seven of the small joisis and the 
concrete had fallen, while all of the remaining 
flooring was discolored on the underside, although 
showing no signs of fire on top. The permanent 
deflection of the steel beams was 4% ins., none 
of the joists dislodged, bent or twisted. 
The fallen concrete and the under surface of the 
concrete left in position was disintegrated. 

The floor of clinker and coke breeze concrete 
was heated for four hours, the highest tempera- 


being 


ture in the hut on turning off the heat at the 
conclusion of the test being IS90° F., the lowest 
1850° F. Water was applied by two %-in. noz- 


zles at about 60 Ibs. pressure for 5 min. Small 
pieces of concrete began to split off the soffit in 25 
min. after the commencement of the test, other 
small pieces falling in 31 and 45 min. In 50 min. 
the soffit of the concrete showed no change, but 
as the heat increased it gradually became incan- 
descent and remained so until the end of the test. 
On applying the water some of the concrete on 


the edges of the beams was detached and the 
soffit of the floor was eroded. The maximum 
deflection of the floor was 0.35 in. 


Three days after the test the following observa- 
tions were made: 

The top surface of all the floor boards was in- 
tact and showed no signs of fire, although some 
of the boards were discolored on the under side, 
and one of the strips, where it had laid across a 
crack, was charred, but neither fire or water had 
passed through the floor. Fine cracks had de- 
veloped in the top surface of the concrete, but 
the general condition of the concrete on the under 
side of the floor was good, although the quality 
had deteriorated and was somewhat friable. 
There was no permanent deflection of the floor. 

A comparison of these two tests clearly demon- 
strates the superiority of clinker and coke breeze 
concrete over Thames ballast concrete, and the 
unreliability of the latter as a fire-resisting ma- 
terial at high temperature. The tests also show 
that, when broad-flanged beams are used, the 
cross joists do not need to be connected to these 
beams if the concrete is carefully placed, but this 
construction exposes a wider flange to the fire 
which must be carefully protected. 


SEPARATELY MOLDED CONCRETE TRIM AND FRAMES 
FOR PARTITION AND WALL OPENINGS. 


A weak point in modern fire resisting construc- 
tion of steel and tile is the use of wood trim and 
frames for baseboards and window and door 
openings. This woodwork, besides furnishing fuel 
to the fire, causes by its burning the almost cer- 
tain destruction of the partitions. In the attempt 
to do away with this hazard ‘fireproof’? wood has 


Section of Door Frame 
2” Partition. 


Threshold. 


ENS. NEws. 


been resorted to. a partial remedy 
Another resort has been wood sheathed with sheet 


This is only 


iron, and still Another is the use of pressed metal 
frames and trim. The accompanying 
show a third solution of the problem: it 


drawings 
is the use 
of separately molded frames, baseboards and caps 
of concrete. 
D. Mann, a engineer of Chicago, Ib, 
from information furnished by him we 
following description of the 


This solution is proffered by Mr. W 
civil and 
quote the 


construction and the 


advantages claimed for it: 
The construction of this interior trim is entirely dif 
ferent from that of all others as it will 


be completed in 
the factory, even including the fitting of door the hard 
ware and all finishing with exception of the last coat. It 
is then taken to the building and erected 
out all partitions for other mechanics 
with all wood frame work for openings and wood ground 
for the plaster necessary for other trims. It can be used 
on all kinds of fireproof partitions The walls are built 
after the trim is in place and when plastered the trim 
becomes a part of the wall itself, the wall being built in 


thereby laying 
and doing away 


the socket of the fireproof frame baseboards, ete., as 
shown by the drawings If the wall i of tik 

such tile is erected and then plastered after the trim is 
in position. Any other construction of wall can be 
similarly built. After the wall is erected and finished 


the trim is cleaned off, if need be, the 
more or less plaster will have been 
upon it. The wall with its trim is thus completed and 
the plaster can harden and dry after such completion 
It will be seen that this affords a very simple and cheap 
construction of wall and at the same 
saving of time. Ordinarily the wall 
and plastered and then the 
before the trim is added. This 
to harden occupies considerable time which undesirably 
delays the construction and completion of the building 
and at the same time affords actual financial loss to the 
building owners by delaying the time when the premise 
can be occupied. There are no nails, screws or bolts 
used, with the exception of the stove bolts, that secure 
the door hinges to the frame There are no cracks be 


chances being that 


splashed or dropped 


time there is a great 
structure ts erected 
allowed to harden 
waiting for the plaster 


tween the trim and the plaster to catch dirt, no swelling, 
shrinking or warping of doors, and no openings of joint 
Alterations in partitions can be made with less trouble 


and expense and the trim will stand 
show less damage than wood trim. 
imitation of the different 


harder knocks and 
It can be finished tno 
woods or can be made in the 
different metal finishes, thus doing away with paint and 
varnishes which are themselves combustible The 
can be made in all the different shapes and styles 
the advantage of being time saving, economical, substan 
tial and absolutely fireproof. 


THE DECAPOD TANK LOCOMOTIVE of the 
type built a few years ago by the Great 
England, 


Eastern Ry., of 


as an experiment for heavy suburban service 


has been converted into a freight engine of the 0-8-4) type 


It originally had three cylinders, IS', « 24 ins., but the 
middle cylinder and its connections have been removed 
Owing to the enormous growth of the London suburban 


traffic the railway's facilities were overwhelmed, and Mr 
James Holden, the Locomotive Superintendent, designed 
the decapod engine for hauling much larger and heavier 
trains than could be handled by the 
engines. At the same time, it 
engine could not be put into regular service unless large 
sums of money were spent in strengthening the track 
and bridges, the weight being about NS?) tons. The trials 
showed that the engine had ample power and acceleration, 
but the corapany concluded not to go to the expense of 
building new engines of this class and putting the road in 
condition to carry them. It is said that for the present 
the tank engines of the 2-6-2 type, with larger boilers and 
higher steam pressure, will be used to 
trains. These have cylinders Iti', and driving 
wheels 4 ft. diameter. The converted freight engine is to 
have a smaller boiler and fire-box, with 1,860 sq. ft. of 
heating surface instead of 3,010 sq. fi., and carrying 180 
Ibs. instead of 200 Ibs. pressure; 


ordinary suburban 


was recognized that the 


handle 
24 ins., 


heavier 


grate area 2 sq. ft 
engine as converted is designed to haul 50 coal cars of 
20 tons capacity. Its wheels are 4 ft 
a wheelbase of 25 ft. 3 ins., 
drive the second axle. 


The 


6 ins. diameter, with 


and the 


outside 


eylinders 


“at 


Floor 


Section of Base Boards Section of Base Boards 


for Tile Partition. and Cap for Picture Movid 


at Ceiling. 
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A SIMPLE METHOD FOR THE CALCULATION OF THE 
BENDING STRENGTH OF CURVED PIECES. 
By 8S. E. Slocum.* 


In view of the recent discussion as to the dis- 
tribution of stress in eye bars, a simple, general 
method for calculating the strength of curved 
pieces having any form of croas section whatever 
may be of general interest. 

The best known formulas for the calculation 
of the bending strength of curved pieces are 
those due to Bach. For a piece of rectangular 
cross section these formulas are comparatively 
simple, but for any other form of cross section 
they become very complicated, involving long 
and tiresome computations. However, by a sim- 
ple geometrical device, due to the French engi- 
neer, Jean Resal, these difficulties can all be 
obviated, and the bending strength of any curved 
piece obtained by a simple graphical calculation. 
The method is rigorous, and introduces such a 
marked simplification as to be worthy of general 
recognition. In order to explain Resal’s method 
it will be necessary to give a brief development 
of the fundamental formulas for curved pieces. 

The theory of straight beams is based on 
Hooke’s law and Bernoulli’s assumption that the 
cross section remains plane during flexure, from 
which it follows that the neutral axis passes 
through the center of gravity of the section. Fora 
curved beam, however, the latter statement does 
not follow as a consequence of Hooke’s law and 
Bernoulli's assumption; for since the fibers on 
the convex side of the beam are longer than 
those on the concave side, it will take less stress 
to deform them an equal amount. Consequently 
the neutral axis does not coincide with an axis 
through the center of gravity of the section, but 
lies nearer the concave side of the piece. 

The first step, then, in determining the bend- 
ing strength of a curved piece is to find the dis- 
tance of the neutral axis below the gravity axis 
of the section. For this purpose consider a 
curved piece of any cross section whatever, and 
let 1 denote the length of any fiber and dl its 
change in length due to the strain (Fig. 1). Also 
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Fig.l. 

Fig. 1. Sketch of Element of Curved Beam. 
let r denote the radius of curvature of the piece, 
a the angle between two plane sections, 6 the 
angle of deformation of a plane section, A A the 
gravity axis of the section, B B its neutral axis 
and d the distance between the two. Then if y 
is the distance of the fiber 1 from the gravity 
axis A A, and a is expressed in circular measure, 
we have 1 (r + y) a. Similarly, dl = (y + d) 6, 
where 6 is also expressed in circular measure. 
From Hooke's law, 

dl p 


1 E 
where p denotes the intensity of the stress act- 
ing on the fiber 1, and E is Young's modulus, 
Substituting in this expression the values of dl 
and 1, and solving for p, we have 
E(y +4) 6 


or, since E, 8 and a are constants at a given sec- 
tion, this may be written 


+4 Eé 
where C = —. 
+r a 


*Assistant Professor of Mathematics, University of Illi- 
nois, Urbana, Ill. 


Under the assumption of pure bending strain 
the shear is zero, and the normal stresses form 
a couple, that is to say, the algebraic sum of 
the tensile and compressive stresses acting on 
the section is zero. Therefore if dA denotes an 
element of area, and p the intensity of the stress 
acting on it, we have 


y+a 
pdA=C 


Dividing out the constant C, and separating the 
integral into two parts, we have 


yaa dA 
+d =0, 
y+r y+r 


dA =0. 


whence 


which is the formula for the displacement of the 
neutral axis below the gravity axis. 

Having determined the position of the neutral 
axis, the formula for the unit stress, p, can easily 
be obtained. Thus, equating the external bending 
moment M to the internal moment of resistance, 
we have 


fora pdA =—M.,. 


Substituting in this the value of p, it becomes 


(y + 

dA = M 

y+r 
whence 


aa 
y+tr 
and, consequently, 
M(y +4) 
(y + a) 
(y+r) f 
y+r 
For a rectangular cross section the integrals 
in these expressions for d and p can easily be 
evaluated. Thus let h denote the height of the 
rectangle and b its breadth. Then integrating 
between the limits h/2 and — h/2, the expres- 
sion for d becomes 


h 
d=r—- 
2r+h 
log, ———-— 
—h 
or changing to common logarithms, 
-43429 h 
2reh 
10g10 
—h 


Similarly, the integral in the denominator of 
the formula for p reduces in this case to the 
single term bhd, and since the maximum stress 
is the value of p for 

h 


we have 

M (h + 24) 
~ pha(h+2r) 
From this formula it is evident that the stress 
is greatest where r is least, that is to say, at 
the point of sharpest curvature. 

For any section other than a rectangle, the 
integrals in the expressions for p and d do not 
lead to simple results such as those just given. 
Consequently, although the formulas are general, 
their application is only possible in certain cases 
in which the boundary of the section is a simple 
curve, such as a rectangle or circle, and then, 
in many cases, can be applied only with diffi- 
culty. 

Resal’s simplification consists essentially in a 
simple geometrical transformation of the bound- 
ary of the given cross section. To explain its 
nature, consider a symmetrical section (Fig. 2), 
and let M N denote the axis of symmetry, pass- 
ing through the center of curvature, C, of the 
section. As before, let A A denote the gravity 
axis of the section, and suppose radii drawn from 
the center of curvature C to each point P of 
the boundary. From H, the point of intersection 


P 


of C P with A A, erect a perpendicular ¢ 
and from P draw a parallel P Vv toA A 
the point of intersection P’ of these two 
will be a point on the transformed boy 
If, then, this process is carried out for . 
cient number of points P on the boundary 
original section and the new points Pp’ 80 
are joined, a new boundary will be obtai: 
shown by the broken line in Fig. 2. It ca 
be easily shown that the Sravity axis . 
transformed section coincides with the ne 
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of Curvature 
Fig.2; 
Fig. 2. Resal’s Graphical Construction of Trans- 
formed Cross-Section of Curved Beam. 


axis B B of the original section, and also that 
the moment of inertia of the transformed scc- 
tion about this axis is the integral which oc vrs 
in the formula for p. 

In Fig. 2 let the gravity axis A A of the origi- 
nal section be taken for the axis of X, and the 
axis of symmetry for the axis of Y. Also let x, y de- 
note the coordinates of P, and x’, y the coordi- 
nates of P’. Then 


co 
VP'=}OH = PV —ex 
CV r+y 
The distance of the center of gravity of the trans- 


formed section below the gravity axis A A of the 
original section is 


fxyay 
r 
fe dy 
r+y 


Dividing out the constant r, and replacing the 
element of area x dy by dA, this expression be- 


comes 
yer 
y+r 
This value of d’, however, is identical with the 


value of d obtained in the first part of this 
article. Consequently the gravity aris of the 
transformed section coincides with the neutral 
aris of the original section. 

Now let I’ denote the moment of inertia of the 
transformed section about its gravity axis B B 


Then 
-f yaa’, 


where dA’ denotes an element of area of the 
transformed section, and y’ denotes its distance 
from B B. Therefore, since 


and (ly 


4 
GA' = x' y'm y +d, x’ x 
the expression for I’ becomes 


2 r 
ve fir+a ) ar 
r+y 


or, since x dy is an element of area dA of ‘> 
original section, and r is a constant, 
a 
vor 
y+r 
This integral, however, is the one which occ:'s 
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pula for p, obtained in the first part of 
a Hence, replacing it by 
I’ 
la for p becomes 
Mr y+4 
p = y + 
T ssion gives the value of p for a point 
: ce y from A A. If the distance of the 
ae aber from A A is denoted by e, then 
formula becomes 
Mr 
1 ving this formula it is only necessary 
0 ine the position of the gravity axis of 
the formed section and calculate its mo- 


met! - jnertia about this axis. As both of these 
ae ‘ys ean easily be made by the use of 
a plonimeter in accordance with the graphical 
methods in common use, the simplification thus 
introduced is at once apparent. 


SOME EXAMPLES OF CONCRETE MIXING AND DE- 
LIVERY PLANT.* 
By Wm. G. Fargo.7 


From the standpoint of the constructing engineer or 
-ontractor the writer will endeavor to describe several 
types of concrete plant suitable for moderately heavy 
work, and treating more especially the handling to and 
from the mixer, than the actual mixing process. There 
are many excellent mixers now on the market, even if 
the ideal machine of universal utility is still lacking. On 
many jobs of various sorts, 75% or more of the concrete 
is low down in the structure, so that it is easily possible 
to set the mixer and its bins high enough to avoid 
elevating much of the concrete after mixing. This is 
true of reservoir work, sewage and filtration plants, dams, 
and many buildings and bridges. It is obviously cheaper 
to handie the dry unmixed aggregates than the wet con- 
crete, and therefore the mixer should be set above the 
bulk of the work, if it is economical to deliver the 
materials at that level. A rich grout will flow on a slope 
of about 3 horizontal to 1 vertical, on smooth planks; 
chutes for comparatively dry mixtures will require a 
slope of 40° or 45°. 

For work of any magnitude, say over 1,000 cu. yds., 
it is usually cheapest, both in cost and time, to install 
considerable labor-saving plant for handling materials. 
Such plant comprises cableways, derricks, cars drawn by 
steam or electric locomotives, horses, or men, or hauled 
on inclines by cables and drums; elevators variously 
driven, and finally the wheelbarrow. With the present 
cost of labor and the frequent difficulty in securing 
efficient and hardy men, the wheelbarrow should be 
seldom seen on large concrete works. The steel tip car 
with roller bearings, running in oil in tight boxes, will 
enable one man to push, on level track, from five to eight 
times a wheelbarrow load of wet concrete. 

In bringing materials to the mixer bins, wagons, cars 
or cableways are used. Wagons or cars drawn by teams 
may be used on grades of 2% as a maximum for teams, 
and about 4% or 5% for locomotives. Steeper grades 
will require cable haulage. A 5-yd. side-dump car with 
ordinary bearings weighing 2%4 tons empty, and 12 tons 


*Abstract of a paper read at the annual meeting of the 
Michigan Engineering Society, and published in the 
“Proceedings’’ of the Society for 1906. 

Lg = ag Hydraulic Engineer, 118 E. Main St., Jack- 
son, Mich, 


loaded with gravel, is easily hauled on a 144% grade by 
a single heavy team, and with some difficulty on 2% 
grades. With 5-yd. cars, use 20-lb. rails for team haul- 
ing, and 30-lb. or heavier for locomotive. 

A cableway of say 800 ft. span, capable of handling a 
bucket for 1 yd. of concrete, will cost complete (with 
boiler, hoist and stationary towers 45 ft. high) from 
$4,500 to $5,000, and for movable towers about $1,000 
more. When the delivery area must cover some width, 
transverse to the line of the cableway, more cableways 
are necessary, either parallel or transverse to the main 
cable. If the area is not too wide, derricks may econ- 
omically re-handle the load. When the area of delivery 


On works where the total width covered is a large frac 
tion of the length, and other conditions are favorable 
the trestle and car plant may be much cheaper than the 
cableway. When the distance from the mixers to the 
further boundary of the heavy work is less than M4) ft 
there is no question of the cheapness and greater flexi 
bility of track and small cars. 

The minimum original cost of a single cableway was 
stated to be $4,500. Let us figure on a car plant for the 
same capacity of 200 yds. per day with length of 50» ft 
out from the mixers. Assume the work to be 100 x 200 
ft. in plan, with 75% of its bulk of concrete below the 
economical elevation of mixer, setting the mixer within 


Carlin Mixer Tower 


Wall under Construction 
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FIG. 1. PLAN OF CONCRETING PLANT ON MONTREAL DOCK WORK. 


is not too wide, and is located near one end of a cable- 
way, one of the towers can be made to revolve about the 
other on a circular track. Traveling bridge coal and ore 
conveyors are made on this principle. 

In 1903, on the harbor and dock improvements at Mon- 
treal, the writer saw an outfit well suited for building 
long walls of heavy construction. The plan, Fig. 1, needs 
little explanation. The %-yd. tip cars, in trains of three 
or more, were hauled up a 1% grade by one horse, and 
the car body lifted off the trucks by the traveling A- 
frame derrick, dumped in the forms and replaced on the 
trucks; the horse in the meantime returning to the 
mixer, and the empty cars being dropped back singly 
on the switch track by gravity. This arrangement per- 
mitted about 400 ft. of work each side of mixer, or 800 
ft. stretches of wall, to be built without moving the 
mixer. Had the dock line been straight, a cableway 
would have seemed preferable. It is usual to figure the 
strength of the main cable for a sag of 5% of the span, 
this requiring 45 ft. towers on an 800 ft. span, to de- 
liver at the level of the base of towers, with 5 ft. clear- 
ance. Such a cableway might have a vertical speed of 
150 or 175 ft. per minute, and a horizontal speed of say 
700 ft. per minute, using 9 x 10-in. engines, and could 
make 20 round trips per hour for average haul on the 
800 ft. cableway. Thus if 1-yd. buckets were used, 200 
cu. yds. would be the maximum output for one cable- 
way for ten hours. To increase this capacity would re- 
quire more cableways. 

For most building work or thin reinforced concrete 
work, a l-yd. batch is rather large to dump into the 
forms handily, and %-yd. batches are preferable on such 
work. On massive dams, or heavy foundations, the 1-yd. 
or 1%-yd. bucket is satisfactory. In certain work the 
large buckets of concrete are dumped on platforms or 
into movable charging hoppers over the forms. 

On long retaining walls or dams, where the width of 
base is not too great, the cableway is especially valuable. 


FG. 2. BUILDING CONCRETE DAM AND ete PLANT ON MUSKEGON RIVER AT BIG RAPIDS, 


(Showing Elevator for “Concrete Cars.) 


50 ft. of the near side of the work. If the work is under 
3,000 yds. in bulk, and with reasonable time limit for 
completion, one mixer of say 200 cu. yds. per ten-hour 
day capacity will be suitable. Items of car plant cost 
are as follows: 

Trestle, two tracks 24 ins. gage, 6 ft. c. to c.; 6 x S-im 
stringers, 22 or 24 ft. long ties, 2 x 6 ins., 24 ft. e¢. to 
c.; 2 x 12-in. running boards between rails, 12-Ib. rails 
Trestle legs (30 ft. average length) of green poles at 5 
ets. per ft., will cost complete about $1.50 per lin. ft. of 
double track, or for the 150 ft. at $1.50 erected, $225, 
five split switches with spring bridles, at $18, $90; two 
iron turntables, at $30, $60; three 34-yd. steel tip cars 
with roller bearings, $190; total, $565. (Spouts and 
hoppers are required on both types of plant, and are 
omitted here.) This outfit of cars and track material 
with 10% for repairs and renewals should be good for 
five seasons’ work, and the timber work should be good 
for several jobs, if they are not too far apart. Adding 
10% to first cost and dividing by five gives $124.30 as the 
yearly rental for this concrete delivery plant, or $1 per 
working day for a season of five months. 

Three cars delivering %-yd. batches will deliver 20) 
cu. yds. of concrete an average of 100 ft. from the niixer 
in ten hours. To run these cars five men are needed, 
including a man tending switches and turntable, and one 
man to help dump. At $1.75 per day for labor, the cost 
per cu. yd. is $8.75 divided by 200, or 4% cts. per yd 
Wheelbarrows on level planks will carry 2 to 2% cu. ft., 
or say 12 barrows to the cu. yd., making the cost of 
transporting from mixer to forms 10% cts. per cu. yd 
Allowing 75 cts. per day for car plant and track rental, 
a trestle being required also for barrows, the saving in 
favor of car delivery is 5% cts. per cu. yd. However, 
it is not always practicable to load small barrows on 
large outputs of concrete, or on remote works to find 
and house the extra number of men needed to run the 
barrows. By using steel barrows or push carts on two 
large wheels, and holding 4 or 5 cu. ft., a ™% or 100-yd 
concrete output per ten-hour day can be readily taken 
care of, and the extra switch and turntable items elimi 
nated, 

The accompanying cuts show some of the adaptations of 
car plant. Wooden spouts and hoppers lined with No 
20 black iron were used on the work illustrated. When 
the concrete is made wholly from finely broken stene or 
fine gravel, pipe spouts and metal hoppers are light and 
handy, but on the work under the supervision of the 
writer in 1905, for the heavy walls, the bank gravel was 
used unscreened and stones as large as a man’s head 
went through the cube mixers and down the chutes into 
the work. Small round spouts and enclosed hoppers 
would be apt to choke with such material. On two dams 
on which the writer was engaged in 1905 it was possible 
to set the mixers on the ground at two-thirds the height 
of the concrete work. One of these jobs—the Muskegon 
River dam near Big Rapids, Mich.—contains 13,000 cu 
yds. of concrete and is 55 ft. from the base to top. The 
concrete above the car track level (1,500 cu. yds.) was 
handled by means of a cage hoist on which the smal! tip 
cars were elevated to the top of the work, as shown in 
Fig. 2. A pile driver hoisting engine operated the cable. 
Fig. 3 shows the concreting plant, with the material cars 
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FIG. 3. CONCRETE-MAKING PLANT AT BIG RAPIDS DAM. 


and bins, the mixers, the concrete cars and trestles and 
the dumping chutes. The movement is all by gravity 
from the material track to the forms, with the exception 
of the movements of the cars on the trestles. Fig. 4 
shows the trestles and chutes at the power-house and 
renstocks; the tracks on the trestles are 40 ft. above base 
of foundations and have turntables at the corners. The 
%-ton guyed derrick with 50-ft. mast and boom handles 
the structural steel and the timbers for the forms. 

At the dam on the Kalamazoo River at Ceresco, Mich., 
with 15 ft. head and 25 ft. total height of concrete, the 
ear track was within 8 ft. of the top of the work and as 
the upper portions of the walls were thin reinforced con- 
crete, it was economical to use wheelbarrows carrying 
about 1 cu. ft. on steep inclines; also to shovel up to plat- 
forms. This dam and power-house contain 2,500 cu. yds. 
of concrete. There were derricks available on both these 
jobs, and a small amount of the upper concrete was han- 
died by derrick in the stone skips. 

The Ceresco dam was within about a mile of the Jackson 
& Battle Creek electric railway and a temporary line 
was tapped off the third rail and the 500-volt current 
used to drive the motors for the mixer and the pumps, 
including the 2-in. centrifugal water-service pump. Elec- 
tric lights were used in the camp and for night work. This 
dam was built by the Commonwealth Power Co., which 
company furnishes the power to the electric road men- 
tioned. Pile driving was started on this dam early in 
September, 1905, and concreting about Oct. 1. The con- 
crete work on both the Ceresco and Big Rapids dams 
was in progress all through December. On this work, 
when the temperature dropped below 25° F., live steam 
was turned into the mixers or into the 15-barrel water 
supply tank, and the concrete went into the forms warm. 
In some parts of the work, not containing steel rods, salt 
was used in about one-third the quantity prescribed in 
Baker's ‘‘Masonry,”’ or one ounce (instead of three) per 
gallon of water per degree below freezing. Some of the 
thin parts of the work were housed in with large canvas 
covers and kept warm with coke fires in very cold 
weather. None of the work has failed to set, and only 
a few places on corners or edges required any patching 
on account of freezing. Power dumping concrete mixers 
of the cube type were used on the above dams and were 
quite satisfactory. 

In Michigan at present the bulk of all the concrete 
work is made from gravel, usually as it comes from the 
bank, containing enough smaller particles, grading down 
to sand,-to leave the voids of the natural bank gravel 
at from 17 to 30%. In sand the voids run usually from 4) 
to 50%, so only enough sand is wanted to fill the voids of 
the fine gravel In many gravel p‘ts there is more or 
less stratification of coarse and fine material, and if no 
care is used at the pit to work the whole face and com- 
bine the different strata in each car or wagon load there 
will be larger percentages of voids. 

Suppose the mixer charge contains the different sizes 
of gravel showing on the pit face. Then it is also neces- 
sary for a condition of minimum voids that the mixing 
machine be of a type capable of actually and surely 
scattering the fine particles among the coarse, in the 
minute or two that the charge is passing through. If the 
face of a stratified pit is raked and a mass of the rakings 
deposited on boards without further mixing, a test for 
voids (made on 25 or 50% of the mass) may show 25 or 
30%, while a test on another 25% of the mass on the 
boards, after a few turns with shovels, will show per- 
haps only from 18 to 22% of voids. The reason is ap- 


parent. The fine material by proper mixing has been 
scattered so as to surround the coarse stones. Now if the 
mixing machine is of the conveyor type, it may not be 
capable of getting the best results from bank gravel, and 
yet may do exceedingly well with graded stone and sand 
fed from separate hoppers, simultaneously into the ma- 
chine. Hence for mixing unscreened bank gravel, the 
machine should be of the tumbling box type and batch 
operation; or if plows or flights do the mixing, the ma- 
terial should preferably not be forwarded from the inlet 
to the outlet of the box or receptacle by the same means. 
In the selection of a mixer for use on various kinds of 
works, other things being equal, it is obviously important 
to select a machine of minimum height between inlet 
and outlet. 

It is not often practicable to convey the wet, mixed 
product away by means of belt or bucket conveyors, but 
the raw materials may be readily handled in such ways. 
Inclined tracks for cable haulage of small cars work 
well for raw material delivery, but except with special 
ears would not answer for wet concrete. Concrete cars 
should be of simple construction, easily cleaned, dump- 
ing both sides or both ends as desired, and not having 
moving parts, bearings or latches in positions where they 
will become coated with concrete. Running a small 
charge of gravel with plenty of water through the mixer 
and cars whenever stopping work will keep them clean. 
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FIG. 4. BUILDING CONCRETE POWER HOUSE WITH TRESTLE AND CHUTES ON THREE < 
TURNTABLES ON CORNERS. TRESTLES 40 FT. HIGH ABOVZ BASE OF FOUNDATIO’ 
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It has already been made clear in the articles 
on the California earthquake, which have ap- 
peared in these columns, that different portions of 
the city of San Francisco were affected very dif- 
ferently, and that the buildings most seriously 
injured by the quake were those located on soft 
ground areas. In the San Francisco “Chronicle” 
of May 20, Mr. Wm. Ham. Hall, M. Am. Soc. 
c. E, reported a detailed survey of street sub- 
sidences which he has made in the lower parts of 
the city, and its comparison with a coast survey 
topographic map of 1857, which showed the 
tidal marshes and estuaries that then existed. 
The results of this comparison are expressed by 
Mr. Hall as follows: 

The writer has demonstrated that every subsidence or 
movement of note caused by the recent earthquake is 
either just along the edge of or within an area which 
formerly was swamp, salt marsh, mud flat or bay estu- 
ary in character. It is interesting to see how the platting 
of the earthquake’s footmarks of this kind in our streets 
of to-day outlines the limits of the former soft spots of 
the formations on which San Francisco was built, and 
how the specially soft spots are again revealed by the 
greater movement now presented, 

Mr. Hall then makes a detailed showing of how 
various notable depressions in the streets are 
due to the shaking down which the earthquake 
gave to great masses of filling material. For 
example, he says: 


One cannot but feel glad that the new Post Office 
building escaped, though barely, being in the area of 
depression which was once the site of Mission Bay and 
adjacent marshes. As a San Franciscan who knew this 
spot fifty years ago, who saw it a marsh with a little 
stream running through it, who saw hunters wearing 
gum boots, tramping about shooting jacksnipe in that 
very area, who later saw it drained for market garden- 
‘ng, and still later saw it filled to a depth of ten or fif- 
fea feet with sand dumped off a bank from side dump 
ey: and then saw it occupied by light wooden houses 
~o 4 score and a half of years, it seems entirely natural 
‘at @ real earnest earthquake should make it settle and 
move just as it has settled and moved. It never had an 
> to get dows te a good bearing before. Now 
a8 been shaken to where it will probably stay, and 
San Francisco will be the better for it f i 


Not only vertical movements, but large lateral 
disturbances are traced by Mr. Hall to the move- 
‘ent of filled-in lands. Many of these fills were 
made upon hard, steep hillsides, and the lateral 
shake and settlement, of course, caused the fills 
to slide downward on the underlying strata. At 
some places, according to Mr. Hall, lateral move- 
ments of as much ag 6% ft. were produced in 


this way, 

deserve to be kept in mind by those 
refully study earthquake conditions. 
pitas 1a ovement of the rock crust of the 
: Ppe ~ to be an elastic vibration, chiefly 
trizontal 


lirection; but the movements which 


occur where the rock is covered with a deep 
layer of earth, or other soft material, are very 
different, and it is in such places that the greatest 
vertical and lateral displacements occur. 
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The year through, what percentage of the con- 
tents of a technical journal are of interest to the 
average reader? The question has been raised 
by a subscriber who states that only about 40% 
of the contents of this journal interest him, 
and that he has been thinking of dropping it and 
subscribing for two others that pay more atten- 
tion to the subjects in which he is interested. He 
finally concluded, however, to “try it one more 
year,” adding that “perhaps there will be an 
improvement.” We feel highly complimented by 
the proposal to substitute two other journals to 
better the 40% of interesting matter published in 
our columns, and by the final conclusion not to 
make a change at present. 

Taking the run of periodical literature it seems 
very unlikely that the average man actually 
reads anything like 40% of what is laid before him 
each day, week or month. The more diversified 
the journal the more numerous will be the classes 
of readers to whom it appeals and the smaller 
will be the percentage of matter read by a large 
portion of its subscribers or purchasers. 

But there will always be a goodly percentage of 
broad-minded, progressive readers who will value 
a journal quite as much for the part of its con- 
tents outside as within their specialized field of 
work or interest. 


The engineer, of all men, cannot afford to con- 
fine his reading, even though for a time he does 
his practice, to one highly specialized line; at 
least, only a few top-notch specialists can rea- 
sonably hope to make a professional success by 
such a course, and success of that order is gen- 
erally achieved at the sacrifice of general mental 
and social development. 


The mass of engineers must be prepared to un- 
dertake a wide range of work within one or the 
other of such great divisions as civil, mechanical, 
electrical and mining engineering, and many of 
them must stand ready to step from one to an- 
other of these grand divisions at any time. The 
ability, natural and acquired, to make rapid 
changes of this sort is the key to success. So far 
as that ability is acquired, rather than natural, 
it will depend largely upon keeping well posted 
in general engineering. The specialist must gen- 
eralize. He may know, or aspire to know, every- 
thing of something, but he should also aim to 
know something of everything. In so far as the 
latter is possible one of the chief means of its 
accomplishment will be the utilization of the 
technical journals; several journals of diverse 
character rather than one, but the smaller the 
number the greater the necessity to choose one 
that covers, as best it can, the whole field of eu- 
gineering. 


Reverting to the quandary of the subscriber 
who came so near substituting two other jour- 
nals for this one because so large a part of our 
contents did not appeal to him, we would em- 
phasize the faet that it 4s a mistake to suppose 
that the most highly specialized journal can 
place before all or even a bare majority of its 
readers a table of contents that will interest them 
from end to end. Each reader, and this holds 
good to some extent of all journals, will find in 
every number of the specialized journal more or 
less matter that to him is elementary, or old, or 
trivial. Subscribers to the more general papers 
will find in them less matter of these sorts, be- 
cause the many subjects treated cause so great a 
pressure upon their space as to exclude most that 
is elementary, repetitive and trivial. Some ele- 
mentary matter, however, will be included, in 
order to meet the wants of the younger men 
and of such of the older readers as may be reach- 
ing out into unfamiliar fields. Finally, no tech- 
nical journal can be judged on its weekly inter- 
est to its readers. No small part of its value 
lies in its availability for future reference; and 
what an engineer may be most deeply interested 
in next year or five years hence may make no 
appeal to him when it first meets his eye. 


WHAT IS WORTH WHILE? 

We published in our last week's issue the re- 
port of the Senate Canal Committee favoring a 
sea-level canal at Panama. No action has been 
taken on this report and Washington advices 
state that sentiment in the House is so strongly 
adverse to the sea-level canal and favorable to 
the lock canal that even should the Senate ap- 
prove the majority report of its canal committee, 
the result would merely be a deadlock between 
the two houses of Congress. There appears 
to be good reason to believe, moreover, that the 
same interests which have for years exerted their 
influence to delay or defeat the canal enterprise 
are now ranged on the side of the sea-level plan. 
They can in this way pose as friends of the 
work and their ends would be attained if the 
date of completion could be so long postponed 
and the cost of construction could be so increased 
that the public when the next season of hard 
times comes along—when a million dollars will 
look as large as ten million does in these flush 
days—would confess itself sick of the whole job, 
and vote for its abandonment. 

We do not, of course, anticipate such a re- 
sult, even if the sea-level plan were adopted; and 
very likely the interests referred to do not 
really expect such success. But while unable to 
longer prevent the canal work and not daring to 
openly oppose it, they can safely work for a plan 
of construction which will postpone to the latest 
possible date the completion of the canal and 
will involve as many difficulties as possible in its 
construction. 

Besides the above class of advocates of the 
sea-level plan, there are, of course, others who 
are carried away by what may be called the 
sentimental argument in favor of the sea-level 
plan, and who honestly believe that plan to be 
the better one for the United States to adopt. 

In the current discussion of the two plans 
which has gone on during the past six months, 
the public attention and to a considerable extent 
the attention of engineers as well has been fixed 
on particular features of the problem. We wish 
now to present the question from a different and 
we hope a broader standpoint. 

In the first place the engineering profession 
as a whole, we take it, will unhesitatingly agree 
that it is perfectly practicable to build a suc- 
cessful canal at Panama on either the lock plan 
or the sea-level plan. It is a big task, of course, 
on either plan; but yet it involves nothing im- 
possible Or experimental or uncertain. Difficulties 
will arise, of Course, as they arise on every en- 
gineering work, great or small; but they involve 
nothing that cannot be met and overcome; and 
no work is proposed for whith good and suffi- 
cient precedent does not exist. 

We believe this point is worth especial em- 
phasis, for a popular impression seems to be 
abroad that the canal work is a sort of fearful 
and wonderful piece of engineering, which may 
succeed or may fail and no one can tell which. The 
fact is, of course, that the only fearful and won- 
derful thing about the Panama work is its aize. 
As a whole its engineering problems are relatively 
simple. There was more of doubt and uncer- 
tainty and unsolved problems in making a tun- 
nel entrance under the North River to New York 
City for the Pennsylvania R. R. than in the whole 
Panama work. 

This fact, we take it, is clear enough to en- 
gineers, particularly now that the preliminary 
work has been so thoroughly accomplished and 
that the sanitary and living problems have been 
80 well solved. Admitting, then, that either canal 
can be successfully built, the question arises 
whether the sea-level canal would be enough bet- 
ter than the lock canal to be worth the admittedly 
greater cost in money and in time. 

We are well aware that the sea-level advocates 
treat the question of relative cost as if it were 
of no importance whatever. The majority -re- 
port of the Senate committee was quite severe 
on the engineers of the Consulting Board for re- 
ferring to the matter of relative cost at all. We 
maintain that this position, whether held by lay- 
man or engineer, is unscientific and absurd. 
There must be a relation between the value of 
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a sea-level canal over a lock canal and its extra 
cost. If some vast benefit is to accrue to the 
nation or the world by the making of a salt water 
channel ail the way across at Panama, then it 
may be proper to spend the money necessary 
for such a channel. If on the other hand the 
lock canal is practically as useful for commerce 
and the sea level canal offers only trivial and un- 
important advantages, then by all means let a 
hundred millions, more or less, of the taxpayers 
money be saved to them; or if forsooth, Uncle 
Sam is so rich that he must spend it, let it be 
laid out on some of the great public works within 
our own borders, such as the canal for the lake 
shipping from the Great Lakes to tidewater, a 
work which would probably be more beneficial to 
the country as a whole than the Panama Canal 
can ever be. 

The question to be settled, then, is whether the 
sea-level canal is worth while; and this raises 
at once the question, What does the passage 
through locks involve? Will the passage through 
the locks be any real and practical detriment to 
the Panama route? To ask such a question is 
almost to answer it. Not a vessel will ever pass 
around the Horn instead of through the Panama 
Canal because of the locks there. The Senate 
committee itself estimates that only four to five 
hours would be required for the passage of all 
the locks on the Panama Canal. Practically all 
the vessels using the canal will do so in the course 
of a voyage measured by thousands of miles. A 
delay of four or five hours in the course of such 
a voyage is the merest trifle and in addition it 
must be remembered that the delay in the locks 
is almost or quite balanced by the more rapid 
passage in the open lake navigation of the lock 
canal as compared with the narrow ditch of the 
sea-level canal. Certainly, then, there is nothing 
in the matter of vessel movement to make a sea- 
level canal worth while. 

The Senate committee report which we printed 
last week declares that the sea-level canal will 
be much safer than the other. The basis for this 
assertion rests on a hypothetical assertion by 
some of the sea-level advocates regarding the 
possibility of accident to a ship in passing 
through a lock. Such possibility may be freely 
admitted; but an exaggerated idea appears to 
have become current regarding the actual degree 
of danger. 

Is a ship really in danger in passing through a 
canal lock? If it is we may be sure that that 
danger will be directly reflected in the pre- 
miums charged for marine insurance; but the 
Senate committee itself states that the insurance 
rates on vessels passing the locks on the Man- 
chester and the Soo canals are no higher than on 
vessels engaged in ocean commerce. The fact is 
there is no reason why insurance rates should be 
higher for vessels navigating ship canals. The 
risk to vessels from storm, from fog, from 
grounding, from accidents to machinery are a 
thousand times greater, experience shows, than 
the vague and remote possibility of accident in 
a canal lock. 

The plain, solid fact, founded on experience 
in the movement of many thousands of vessels 
and many millions of tons of freight, and not on 
theory, is that there is no appreciable danger to 
vessels in a canal lock. Vessels are all the time 
entering dry docks and wet docks and passing in 
and out of slips between piers where they are as 
much exposed to injury as they would be in a 
canal lock, and yet such movement is taken 
wholly as a matter of course. 

It seems little short of absurd, therefore, that 
the danger of passing through canal locks should 
be considered a valid argument for a sea-level 
canal. If it were valid, then no more ship canals 
with locks in them ought ever to be built. 

One would supp °se, to read some of the dis- 
cussion on canal types that a ship canal with 
locks had never before been built; but the actual 
fact is that the Manchester ship canal with its 
four locks has been in operation for twelve years 
and has been used by a very similar class of ves- 
sels to those which will use the Panama route. 
In this country the great Poe Lock at the Sault 
has been in use for ten years, and the Canadian 


lock at the same place nearly as long. The rec- 
ords of growth of traffic and size of vessels 
passing through the Sault Canal is the best pos- 
sible proof that, sentiment aside, the passage 
through locks is no real obstruction to the move- 
ment of traffic or the growth of commerce. A 
notable illustration of this is the very recent an- 
nouncement that new ore-carrying lake steamers 
are shortly to be contracted for to be 640 ft. in 
length and capable of carrying 14,000 tons of 
ore; in other words, vessels rivalling in size the 
largest class of ocean steamers and larger by far 
than the average vessels likely to make use of the 
Panama Canal. 

Everybody admits of course that vessels of 
ordinary size can pass through locks without 
any particular difficulty or danger. This must 
be admitted because such vessels have been pass- 
ing through locks in all parts of the world for 
half a century past. The contention of the sea- 
level advocates, however, is that when we come 
to very large vessels and very large locks, what 
before was simple and easy becomes doubtful or 
impossible. Is this true? Is the great Poe lock 
at the Sault any less successful and practical 
than the small Weitzel lock? If it were, then 
the opponents of the lock plan at Panama might 
have some ground to stand upon; but as a mat- 
ter of fact the Poe lock has been so thoroughly 
successful that plans have been made for a still 
larger lock at the Sault, 1,400 ft. in length, on 
the site of the old Weitzel lock. This is planned 
for, it should be said, not because the Poe lock 
is not large enough for the largest vessels, but 
because with the system of towing so extensively 
practiced in the ore trade on the Great Lakes, a 
longer lock can take in all the vessels of a tow 
without uncoupling, and thus expedite the move- 
ment of traffic. 

The Senate committee’s majority report, printed 
last week, accepts the estimates of future traffic 
at Panama, given in our issue of April 19 on the 
authority of Prof. Johnson at 7,000,000 tons in 
1914. There can be no possible question, there- 
fore, that the lock canal will have a traffic ca- 
pacity equal to all demands upon it until a period 
too far in the future to be now foreseen. The 
ocean commerce which would be facilitated by 
the canal will use that route just the same 
whether the canal be at sea-level or with locks. 
What then will be the practical gain to the 
United States in return for its expenditure of a 
hundred to a hundred and fifty million dollars 
additional and.a half dozen years more of time 
to make a cana! at sea level instead of one with 
locks? Our opinion is, after a most careful study 
of all the arguments on both sides, that there is 
no practical advantage in the sea-level plan that 
makes it worth while. 

Finally let us revert again to the sentimental 
side. It has been brought forward as an argu- 
ment by the sea-level advocates that American 
engineering ought to pause at no obstacle; and 
that it would be in some sort a reflection on our 
engineering talent and thus on the nation if we 
fail to dig the isthmian barrier entirely away 
and unite the two oceans. 

There is, however, another aspect of this. Is 
it not a mark of the greatest engineering to ac- 
complish great tasks with the least outlay of 
money and time? Is this not indeed a distinctive 
mark of American engineering, which has been 
roughly defined as the art of making a dollar 
earn the most interest. A very primitive people 
might, in the course of years, dig through the 
Culebra divide, as the Mexicans hundreds of years 
ago dug the great cut of Nochistongo to protect 
that capital city from floods because their en- 
gineering ability was unequal to the making of 
an efficient and durable tunnel. 

If we were to dig a sea-level canal at Panama, 
it would rank, considering the resources in power 
and machinery now available, not much greater 
as an engineering feat than the building of the 
now almost forgotten cut of Nochistongo. 

But if on the other hand American engineers 
go to Panama and at a small part of the cost of 
digging a ditch at sea level clear across the 
Isthmus, create a great inland lake, by which 
the Chagres River, long the insurmountable ob- 


stacle to the transit of commerce; 


Isthmus, shall be made to bear th, — 


nations in a safe and speedy passa 
to ocean—that were a feat Well w 


and one certain to reflect perpety Fee 


the American engineering prof 7 
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LETTERS TO THE ED! 


Benzine for Cleaning Tracin». 

Sir: I would :ike to know if the u 
cleaning tracings, is in any way injuriou ty 
Also to what extent this is practiced in ae 2 
ing rooms. Yours truly, 

Rutherfordton, N. C., May 18, 1906. 

[The sponging of tracing clot} 
saturated with naphtha or gasoline 
not injure the cloth or the ink lin. 
It, however, has the effect of fresh, 
of a much handled and soiled tra 
remove pencil lines perfectly. W) 
compound which is being used for ) 
lines on tracing cloth will oceasic 
sticky or gummy kind of surface, 1} 
of benzine will quickly dry the ary rt 
so that it can be worked over «a; If 
readers have found any injury 1 
the use of benzine we should be g]ad 
them.—Ed. ] 


A Protective Coating for Well Casings jor Alkaline 
Waters Wanted. 


Sir: I have read with much interest th: 
the subject of protective coatings for wat pe ‘ 
cially that in Mr. Allen's letter in Engineering News of 
May 17, concerning the corrosion of a riveted stecl w 
main. 

{n this locality much trouble has been experienced 
account of the rapid corrosion of art: well ca 
necessitating frequent and expensive renews One wW 
having a diameter of 8 ins., is cased to a depth of 117 
ft. with wrought iron pipe with threaded 
well has a flow of 800 gals. of water per minute, a 
panied by a discharge of natural gas. The water 
passing through a gasholder, is allowed to flow off 
the Missouri River; the gas is caught and is used 
throughout the town for light and fuel purposes 

The water is mineral saline, containing large quantities 
of salts of sodium. Its effect upon the well casing is 
quite destructive, so much so that the iron becomes 


honeycombed in about 3% years after being put down 
Various remedies have been suggested, but no practica 
method of preventing such rapid corrosion has been 
found. If some protective coating, that would be effect- 
ive for preserving or prolonging the life of the 

pipe, could be found, it would be of great value to ths 
locality. Yours truly, Samuel H. Lea, 

State Engineer, South Dakota 


Pierre, S. Dak., May 21, 1906. 
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The Hill Plan for Excavating the Culebra Cut. 


Sir: The plan suggested by Mr. Hil! for excavating the 
Culebra cut on the Panama Canal in your ‘ast issue 
not entirely novel. Very much the same plan has been 
in use at the Treadwell go!d mine, louglas Island 
Alaska. There is there a tunnel some 4) ff. below the 
original surface, if I remember rightly This tunnel is 


provided with tracks for cable cars, and af 10! ils there 
are “‘glory holes,’’ shafts from the sur! ) 
nel, fitted at the bottom with ore chutl: The rock Is 
blasted in a circle about these holes and dropped inte 
them, and thence into the cars, which a: ed up 
incline to the crusher house, which i: I 
the surface of the ledge being worked 

It is a low grade free milling ore, a! 
of some cheap means of working it Wa 
reason for the adoption of this plan. 

Yours, 

14 George St., Charleston, S. C., May 15 

[The so-called “milling” process 0° xcavation 
to which our correspondent refers ‘s ct oan 
widely used in iron mining. It | en used 
in the Mesaba iron district both for g 
for removing the overlying earth fro 
It is important to note, however, 
cavation with steam shovels has be 
economical than the milling 5)*' 
therefore *iargely superseded it 0” 
range.—Ed. ] 
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Multisecting Angles. 

- from recent issues of Engineering News 
jd do well to prepare for trouble, When 

editing a technical journal some years ago 
short item regarding the trisecting of an 
nted, and he was immediately overwhelmed 
from numerous cranks, all of which 
publication for the following reasons: 
em cannot be solved, using only the straight 
a number of solutiongare possible by the use 
conie sections or of higher plane curves. 
ition is of no value, unless it provides a 
itisecting an angle, i. e., dividing it into any 
ial parts. 

4 exact geometrical solution is impossible, a 
proximation will answer all practical pur- 
iraftsman, provided the error cannot be de- 
inary instruments of measurement. In an 
ned in No. 1, Vol. L, of the Engineering 
i by students of Stanford Uniwersity, H. F. 
Blicl ws how to protract any angle from 0° to 60°, 
e compasses, the straightedge and an ordi- 
rhe construction is readily reversed, and 
rd ple means of measuring an angle with the 
scale means of this construction angles may be 
mult or divided proportionally almost as easily as 
straight the error is negligible, and the accuracy of 
the ré jepends only on the skill of the draftsman. 
The der tration is too long to be given here, but it 
may be found in the journal referred to above. 

C. J. 5, 

Scranton, Pa., May 17, 1906. 

[For practical purposes a protractor and a lit- 
tle arithmetical calculation would appeal to us 
as the best method for the draftsman to use in 
multisecting an angle.—Ed.] 
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An Improved Scarfed Point for Sheet Piles. 

Sir: While looking over some old papers I ran across a 
sketch which I made some ten years ago, thinking, at the 
time, that I would apply for a patent. I enclose the 
same to you, thinking it may be of interest to some of 
your readers. 

In actual practice I will say that the device has saved 
me no end of trouble in places where sheet piling was 
driven to rock and excavation made on one side, also in 
cutting off streams of water that followed on top of rock 
under embankments, etc. 


Enc. News 


Sketch Showing an Improved Scarfed Point for 
Sheet Piles. 


T have used the point on 12 x 12 ins. sawed piles as well 
as triple lap sheeting. It is easily made with a cross 
cut saw, and insures a tight and uniform bottom which 
cannot be had where piles are scarfed to make them hug 
each other. Yours truly, 

Waterford, N. ¥., May 5, 1906. A. A. Parker. 


{In explanation of the drawing it may be noted 
that the object is to sharpen the pile in such a 
manner that there shall be no hole between the 
piles their points after driving, while at the 


Same tine giving the pile point the required scarf 
is n them hug each other while being driven. 
1é 


ing marked Q on the drawing shows the 
- between piles when scarfing is resorted 

usual manner. The places marked P on 

ing show the hole closed by using the 
Parker pile point.—Ed.] 
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Effect of California Earthquake on Concrete Block and 
Reinforced Concrete. 


Sir: Noting in your issue of May 10 the picture of the 
wreck of a concrete block building in Palo Alto, Cal. I 
have thought that the accompanying view might interest 
your readers. The collapsed gable shown was SO ft. long 
and 25 ft. high in the center, and was built of 12-in. 
hollow blocks. The earth- 
quake shock of April 18 was 


time to say something about rim-bearing drawbridges. 
The article on ‘“‘The Design of Swing Bridges,’’ by Mr. 
C. H. Cartlidge, in your issue of April 26, gives me my 
cue. 

To ‘my surprise Mr. Cartlidge expresses a predilection 
for the rim-bearing type. The writer confesses that he 
agrees with Mr. Cartlidge, probably contrarywise, with 
the opinions of most engineers, but the writer does not 


in the direction of the length 
of the gable. 

Like to the power house 
stack at Stanford University, 
the upper portion of the wall 
fell on one side, while the 
lower half fell on the other, 
and the swaying motion of 
the shock is clearly evidenced 
by the way the wall lies as a 
whole, the doors being sharp- 
ly outlined and even the cen- 
tering lying in place. The 
gable had been completed by 
the contractor some two weeks 
before the shock. 

The blocks were a 1 : 4 
mixture, hand tamped and 
laid in half lime, half cement 
mortar. The side walls of the 
building were cracked in one 
or two places, and many of 
the joints loosened; the other 
gable had not yet been 
erected. 

Near the collapsed wall were 
three large buildings built 
of concrete on the ‘‘Ransome’”’ 
hollow wall system, and 
reinforced with twisted bars, and none of these showed 
any cracks whatever. Also, a building being erected by 
the writer, similar to these, and in which some of the 
concrete had only been placed four days previously, was 
uninjured. 

A 75-ft. tank trestle, supporting a 100,000-gallon tank 
full of water, was also uninjured, though the night watch- 
men stated it swayed several feet in either direction 
and water was spilled for 50 ft. either side of the base. 
Black Diamond, I might add, is 50 miles east of San 
Francisco and 60 miles north of San Jose. 

Yours truly, 
O. P. Shelley, Jun. A. S. C. E. 

Black Diamond, Cal., May 19, 1906. 
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A Graphical Method for Laying Out a Five-Centered Arch 


Sir: Referring to Mr. Swartz’s solution of the five-cen- 
tered arch, in your issue of May 10, may I suggest that a 
simpler formula for the intermediate radius is, 


jab 
2 
Fer, Bg = MI = ND = CB 
ab 
But C = AC x CP = — 
2 
jad 
= 


Or the same value may be obtained by reducing Mr. 
Swartz's formula as follows: 


(3% b+a)? 
(4% b+a)? 4 
_ fap 
“2 


There is a typographical error in the formula for 
cos KOM, the denominator of which should read 
20K x OM. Yours sincerely, 

Jonathan Jones. 

University of Pennsylvania, Philadelphia, Pa., May 

10, 1906. 


Sir: In your issue of May 10 I notice a solution of the 
five-centered arch problem, by Mr. A. Swartz. The 
solution of this problem is given in ‘‘Warren’s Stone 
Cutting and Stereotomy”’ in almost the identical form, 
except that in his hypothesis Prof. Warren uses the ratio 


a 
— as a given quantity equal to %, thus making a 
b 


much simpler solution. He also gives the solution of a 
general case for an oval having any number of centers. 
Sincerely, T. H. Brown. 
Pittsburg, Pa., May 12, 1906. 
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The Design of Rim-Bearing Turntables for Swing 
Bridges. 

Sir: Emerson said that all his life he had wanted to 
write an essay on ‘“‘Compensation.’’ He wrote one at 
last, and it has become a classic. With a much less 
degree of inspiration and output I have wanted for some 


EFFECT OF CALIFORNIA EARTHQUAKE ON CONCRETE BLOCK 
BUILDING AT BLACK DIAMOND, CAL. 


approve of the rim-bearings shown in the illustrations 
to Mr. Cartlidge’s article. - 

The design of a bearing for a drawbridge, whether 
rim or center, is a matter outside of bridge engineering 
proper, and belongs more precisely to the domain of 
mechanical engineering. While he does not claim to be 
a mechanical engineer, the writer has had much to do 
with machinery, and has, of necessity, been prodded by 
some of its most salient points. 

Starting with the track on which the conical rollers 
move, this is shown in the illustrations referred to as 
being a few inches high, its top surface depending on the 
accuracy of the plane of the stonework beneath. It is 
absolutely impossible to set a circular track in this way 
with a reasonable degree of accuracy. Then the circular 
track is anchored to the masonry by bolts, presumably 
set to a circle by the erector; here is another element to 
eause trouble. In other words, the masonry of the pier 
is made part of the machine. Five minutes in a ma- 
chine shop will convince any one that after long experi- 
ence machine builders make their machines self-contained 
and give them a foundation sufficient to support their 
weight without any intermingling of foundation and 
machinery. 

To be in line, then, with mechanical practice and to make 
an efficient rim-bearing for a drawbridge there should be, 
first, a drum capable of holding the lower circular track 
to true line and surface. Such a drum will, of necessity, 
bear on the masonry at three points for the fewest pos- 
sible, and should be stiff enough to carry the dead weight 
of the bridge with this support. 

This drum, with its circular track securely fastened 
on, should be set on a mill large enough to take it, and 
the track should be turned to a true circle with proper 
bevel to top surface. Facets should be provided on its 
inner face, and these should also be turned to the same 
center to receive the outer ends of struts holding the 
center spindle in place. This spindle should be set at 
the same time on the same mill, and should also have 
facets turned off true to receive the inner ends of the 
aforesaid struts. These struts should be so arranged 
as to hold the center spindle in place within the drum 
and should be absolutely without adjustment. They must 
prevent the center spindle from having any lateral dis- 
placement or tendency to overturn. All the erector will 
have to do will be to put the whole together precisely as 
it was on the mill, which he cannot avoid doing, and then 
fill in any vacant spaces between the drum and its 
masonry support. In this way a self-contained base to 
the rim-bearing center can be had on the lines correctly 
laid down by mechanical engineers., 

Above this support come the conical rollers. These can 
easily be turned to a true taper, but it is impossible to 
give them their proper diameter by calipers. The way 
to do this is to put each roller, after turning into a cast- 
iron socket, faced inside to the same taper, and from the 
same socket mark the point to which each end of the 
roller hub must be faced in order that at a given distance 
from the center spindle each roller shall have absolutely 
the same diameter. Struts should then be provided ftom 
each roller to the center spindle, and these struts, like 
all else connected with the machinery, should be without 
any means of adjustment whatever. 

On the rollers comes the upper track. This should be 
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turned and strutted to the center spindle the same as 
the lower. As it is always possible to make the super- 
structure bear on this drum at eight points instead of 
three, as in case of the lower drum, by suitable arrange- 
ment of cross and longitudinal girders, the upper drum 
need not be as stiff as the lower. 

The four verticals of the superstructure near the cen- 
ter should be so supported that no live load will come to 
the center except from the panel above it. If other than 
hand power is used there should always be at least two 
points of application to the circular rack properly equal- 
ized. This rack should also be attached to the lower 
drum, not to the masonry. 

A drawbridge with a center design on these lines will 
revolve about a fixed point, and in a plane, horizontal 
or, otherwise as may be desired. With a center-bearing 
support the bridge will not so revolve as regards the 
plane, except as held by the uncertain action of idle 
rollers to hold it. The weight is better distributed over 
the pier by the rim-bearing, and, as before hinted, it is 
the opinion of the writer that much of the criticism un- 
favorable to rim-bearing drawbridges is due to incorrect 
design. Chas. C. Wentworth. 

Roanoke, Va., May 19, 1906. 


Notes and Queries 


In the paper on gas producers for power purposes by 
Mr. Oskar Nagel, on p. 538 of our issue of May 17, ref- 
erence was made in connection with the illustration, Fig. 
1, to the use of a boiler in connection with the pro- 
ducer. This reference was an error as the cut referred 
to showed a producer plant equipped with a rotary fan 
to furnish draft instead of a steam jet blower from a 
boiler, as described near the bottom of the middle column 
of the page referred to. 


RECENT RAILWAY VIADUCTS OF REINFORCED 
CONCRETE. 

Concrete bridges with large arch spans, and 
concrete culverts or openings of small span (with 
arch or flat tops) have become so numerous and 
are being so extensively adopted that they repre- 
sent an established system of construction, and 
are now notable individually mainly for special 
details or features of design and construction. An 
intermediate class of structure is the concrete 
viaduct or trestle, composed of a series of short 
spans, and used in cases where timber. or steel 
trestles, or steel girders on masonry piers, would 
ordinarily been employed. We have recently re- 
ceived information from two railways in regard 
to structures of this class, one road using a con- 
crete girder construction, and the other a concrete 
arch; in both cases the concrete Is reinforced 
with corrugated steel bars. 

CLEVELAND, CINCINNATI, CHICAGO & ST. 
LOUIS RY. 

Probably the most striking example of con- 
crete viaduct construction of the type above 
mentioned is on the Cairo Division, near Law- 
renceville, Ill, where three of these structures 
have been built to carry the line across the Law- 
renceville bottoms. These were built last year in 
connection with the extensive grade revision and 
general improvement work upon the entire length 
of this division. The three structures are all of 
similar construction except as to their length, 
consisting of a series of 20-ft. spans, with rein- 
forced concrete girders and a flat floor. The 


Bars, /7long, 24°C. to €. lng 


girders 5 ft. 4 ins. deep and 2 ft. wide, connected 
at mid-depth by a flat floor 21 ins. thick. The 
arrangement of the reinforcing bars is clearly 
shown. For the sake of appearance the faces of 
the girders and piers are relieved by paneling, as 
shown. 

On each abutment and on every fourth pier 
there is a horizontal expansion joint, movement 
in which is provided for by transverse inverted 


A. S. Baldwin, Chief Engineer, and Mr. | 
Gaut, Engineer of Bridges. 

The concrete is made of crusher-run 
stone and is mixed quite wet. In the pic: 
foundations the proportions are 1-3-6, w) 
the arch rings and slabs they are 1-2-5 
molds or forms for finished or exposed w.: 
required to have dressed surfaces, which m). 
soaped or oiled if necessary, to give a smo: 


Lor 


FIG. 1. 


Part Plan. 


REINFORCED CONCRETE VIADUCT WITH FLAT SPANS; CLEVELAND, CINCINNA‘ 


CHICAGO & ST. LOUIS RY. 


Geo. W. Kittredge, Chief Engineer. 


rails embedded in the upper portion and resting 
upon short lengths of rails embedded in the con- 
crete of the pier itself. To ensure a clean contact 
between the rails, those of each course project 
%-in. from the face of the concrete, forming a 
¥,-in. open joint between the girder and the pier, 
which is filled with layers of felt. At each fourth 
pier also, there is a vertical expansion joint in the 
floor and girders. This is filled with two layers 
of felt reaching to within 2 ins. of the top, the 
upper portion being filled with asphalt. In addi- 
tion to these, there are vertical expansion or slid- 
ing joints between the girders and the upper part 
of the piers. The details of these three styles of 
expansion joints are shown in Fig. 3. 

These structures were designed and built under 
the direction of Mr. Geo. B. Kittredge, Chief En- 
gineer, and Mr. W. M. Duane, Superintendent of 
Construction. The contractors were Moore & 
Mansfield, of St. Louis, Mo. 

Three grades of concrete were ased for the foot- 
ing, the piers, and the floor and girders, as indi- 
cated on the drawings. The mixtures for these 
grades were as follows: 


W. M. Duane, Superintendent of Construction 


ish to the concrete. For the facing of such \ ork 
the specifications provide that a mortar f 
of 1 cement (by measure) to 2 sand shall b: 
in next to the molds to a thickness of 1’) i:;; 
this thickness is secured by the use of a piece of 
sheet iron 6 ins. wide (the height of one layer of 
concrete) having vertical 1%4-in. angles riveted to 
the outer side to keep the plate 1% ins. from the 
mold. The mortar facing is first filled in between 
the plate and the mold, and when the layer of or- 


dinary concrete has been filled in the plate is 
withdrawn and the whole mass of concrete 
rammed in one layer. The facing mortar must be 
thin enough to flow, but not so thin as to allow 


the crushed stone to be forced through it to the 
surface during the process of tamping. 
PROTECTING MUNICIPALITIES AND INDIVIDUALS 
AGAINST DIRECT AND INDIRECT DAMAGES ON 
ACCOUNT OF EXTENSIONS TO THE NEW YORK 
WATER SUPPLY. 
The approval of the plans for the proposed 
Catskill water supply for New York City wis 


—Quantities p per cu. of concrete— 


Proportions—— 
Cement Gravel Stone Cement Gravel Stone 
bbls. “a ft. cu, ft. 
£ Ginders and Floor.. 1 2 4 1. é 12% 2435 


ILLINOIS ‘CENTRAL RY. 

On this road short concrete viaducts or trestles 
of the form shown in Fig. 4 have been built, hav- 
ing elliptical arches of 14 ft. clear span and 4 ft. 
rise. The longest of these has five spans, and its 
total length is 87 ft. 10% ins. The arch is 16 ins. 
thick at the crown, with parapet walls 10 ins. 
high, and the base of rail is 8 ins. above the top 


pists? 


noted on p. 589 of our issue of “May A 
supply of some 500,000,000 gals. a day at an 
estimated cost of $162,000,000 is proposed. In 
its report, approving the plans, the State Water 
Supply Commission stated that it is directed }) 
statute to determine: 


(1) Whether the plans proposed are justified by public 
necessity; 


of Bars in 
Girder Ends over Abutments. 


Part Section showing Bars in Floor and Piers. 


longest has a total length of 1,217 ft. 9 ins. (52 
spans), and the others are 739 ft. and 280 ft. 9 
ins. long (with 32 and 12 spans, respectively). 
Fig. 1 shows the general design, and Fig. 2 shows 
the details. It will be seen that each span has 


FIG. 2. DETAILS OF CONCRETE VIADUCT. 


of the walls. There are no expansion joints, these 
being required only in structures of over 100 ft. 
in length, which are divided into sections of ap- 
proximately 25 ft. by means of such joints. These 
viaducts were designed under the direction of Mr. 
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2) Whether such plans are just and equitable to 
and civil divisions of the lar 
thereby and to the inhabitants thereof; particul: i 
sideration being given to their agers and future 
sities for sources ef water supply, @ as 

(3) Whether said plans make fair ro wee 
visions for the determination and payment 0 y 
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, both direct and in- 
result from the execution of said plans. 
rect, ¥ 


conclusions of the commission un- 
three heads have been given, as noted 


to persons and property 


owner of such land, pursuant to the direction of the 
court, shall be deemed a payment thereon. 

Sec. 37 of seid act as amended provides that if the 
City of New York, or its representatives, shall enter 
upon any lands not taken in pursuance of said act, for 
the purpose of preserving streams or water courses from 
pellution or contamination, or for the purpose of remov- 
ing or causing to be removed any building or improve- 


_ Ments thereon, on the ground that the same may con- 


the evidence produced and the arguments made by the 
attorneys representing the objectors upon the hearing; 
also after a personal inspection of some of the territory 
proposed to be taken and a study of the laws of the 
State of Massachusetts, and the method adopted by the 
Metropolitan Water Board of that State in dealing with 
similar questions; and the commission believes that the 
law as now amended makes fair and equitable provisions 
for the determination and payment of any and all dam- 


-s -. it seems desirable to give in more de- 
ne of those portions of the report dealing 
se precautions taken to insure that no 
ne done to communities, private corpo- 
nJ 
— 
i 
IS 
| Rails’ | Pressu re, 


Expansion Joint over Abytments. 


FIG. 3 DETAILS OF HORIZONTAL AND VERTICAL EXPANSION JOINTS. 


rations and individuals by the extensive takings 
of land and water for the development of the 
new supply for New York City. The report of the 
commission states that to protect the various in- 
terests affected it secured, with the approval of 
the City of New York, a number of amendments 
to existing legislation. Among these was one pro- 
viding that a contractor for work in any munic- 
ipality must give a $5,000 bond to that municipal- 
ity to protect it from charges for paupers or indi- 
gent employees brought in by the contractor; 
that contractors must provide police protection 
and agree to meet the cost of any criminal actions 
or of any expense due to riots on account of their 
employees, 

Inasmuch as the proposed Ashokan reservoir, 
alone, will submerge an area of 10,120 acres, and 
a length of seventeen miles in the Esopus Valley, 
destroying or causing the removal of all houses, 
business places, schools, churches, etc., etc., with- 
in the area, and affecting the employment of 
many people, special protection on this account 
was deemed necessary. Statutory amendments 
to this end are reviewed in the report of the com- 
mission as follows: 

Sec. 11, Chap. 724, of the Laws of 1905, as amended in 
1906, provides that before the City of New York takes 
possession of any of the lands necessary for the execution 


~~ 


taminate the water supply, it shall make just compen- 
sation to the owner of said buildings or improvements. 

Sec. 42 of said act as amended provides that if any 
real estate, not taken by virtue of that act and Chap. 723 
of the Laws of 1905, or if any established business on 
June 1, 1905, situate in the counties of Ulster, Albany 
or Greene, should be, directly or indirectly decreased in 
value by reason of the acquiring of lands by the City of 
New York for an additional water supply, or by reason 
of the execution of any plans for such additional water 
supply by the City of New York, under the provisions of 
said act and Chap. 723 of the Laws of 1905, the owner, 
his heirs, assigns or personal representatives, shall have a 
right to damages for such decrease in value, and that the 
commissioners, appointed to determine such damages, 
shall not be limited in the reception of evidence to the 
rules regulating the proof of direct damages. It also 
provides that a person employed in a manufacturing 
establishment or in an established business, or upon any 
lands, who is not the owner or part owner thereof, or of 
any interest therein, in the counties of Ulster, Albany 
and Greene, which manufacturing establishment or estab- 
lished business is injured or destroyed, or which lands are 
taken or acquired under or because of the provisions of 
said act, who has been so employed continuously for six 
months prior to Jan. 1, 1906, and who continues in such 
employment up to the time of such injury, destruction, 
taking or acquisition, shall have a claim for damages 
against the city of New York equal to the salary paid 
such employee for the six months immediately preceding 
January 1, 1906, and that an action to recover such 
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FIG. 4. REINFORCED CONCRETE VIADUCT WITH ARCHED SPANS; ILLINOIS CENTRAL RY. 


A. S. Baldwin, Chief Engineer. 


of its plans, it shall pay to the respective owner or own- 


ers of each parcel of real’ estate taken, a sum of money 
_* one-half the assessed valuation of same, as it 


by the assessment role of the town in which the 
_ ‘© situate for the year 1905, and provides, that a 
pov of the money to the credit of, or payable to the 


R. G. Gaut, Engineer of Bridges. 


damages, if they cannot be agreed upon, may be main- 
tained against the City of New York in the Supreme 
Court, not. however, for an amount to exceed the sum 
of the wages paid the party claiming such damages for 
the six months immediately prior to January 1, 1906. 
The amendments were prepared after consideration of 


Expansion Joint over 
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Piers. Layers 
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ages, both direct and indirect, which may result from the 
execution of said plans, and that it also protects New 
York from paying exorbitant and improper damage. 


REPORT ON THE DEFECTS OF THE BROOKLYN TUN- 
NELS OF THE NEW YORK RAPID TRANSIT RY. 
As noted in our last issue the defects in the 

East River tunnels of the New York Rapid Trane 
sit Railway extension to Brooklyn have been 
made the subject of a special report to the Rapid 
Transit Commission. The report as submitted by 
Chief Engineer Rice, of the Commission, shows 
that the settling of the shield and subsequent sag- 
ging of the tube in spots were first noted by the 
engineers two years ago and fully reported to the 
board at that time. Also that enough money has 
been withheld from the contractor to compen- 
sate for the reconstruction of the defective tubes. 
It will be necessary to reconstruct about 2,500 
ft. of tube; but as portions of the south tube have 
already been rebuilt with great success, he pre- 
dicts the completion of the tunnels ready for 
operation by the first of next year. The report 
is as follows: 


The Hon. A. E. Orr, President Rapid Transit Board: 

Dear Sir: In accordance with the resolution of the 
board at its last meeting, I present a report on the con- 
ditions of the Brooklyn tunnel, with particular reference 
to that portion lying in the borough of Brooklyn. 

In the latter part of 1902, contract No. 2 for the 
Brooklyn extension of the Rapid Transit Railroad was 
let, and work was started in the early part of 1903. 
Shortly after the commencement of the work, com- 
plaints were received in reference to the settling of the 
buildings on Joralemon Street near Henry Street. The 
contractor employed the shield method in construction, 
which involved the taking out of material through the 
front of a cylindrical metal compartment, strongly built, 
wéighing about fifty tons. 

After the construction of a certain portion of the tun- 
nel, the shield was pushed ahead by hydraulic power, 
and within the space included by the rear portion of the 
shield the tunnel tube was built of cast-iron plates, form- 
ing a tube of fifteen feet six inches internal, and sixteen 
feet eight inches external, diameter. By this means tho 
tunnel was gradually constructed. There was no seri- 
ous trouble in maintaining the grade of the tunnel until 
shortly after Garden Place was passed, when water was 
encountered in considerable quantities, and the shield 
commenced to settle below grade. 

As will be seen by the minutes of the board, this mat- 
ter was brought to its attention by a report submitted by 
myself under date of May 12, 1904, at about which time 
the more serious trouble commenced. This work con- 
tinued, and a month later, no better results having been 
obtained, portions of the estimates of amounts due the 
contractor were withheld by reason of this defective 
work, and additional amounts have been withheld from 
month to month up to the present time, amounting !n the 
aggregate to a very considerable sum. This amount 
has not only been withheld by the city from the con- 
tractor, but by the contractor from his sub-contractor, 
and enough has been kept back from the sub-contractor 
to compensate for reconstruction when required. 

On June 16, 1904, I made a further report to the board: 
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CAUSE OF THE TROUBLE. 


The cause of the trouble was the failure of the sub- 
contractor to maintain a sufficient air pressure at the 
shield to keep out the water, and so keep the ground in a 
proper condition to maintain the weight of the shield. 
Instead of keeping the pressure high for this purpose, 
which might have been done by increasing the supply of 
air, or by the use of special devices or methods to di- 
minish its loss, the excess of water was diminished by 
rapid pumping. The effect of this pumping was to draw 
the sand from underneath the shield, the heavy weight 
of which caused it to settle gradually, even when it was 
not being advanced. The attention of the superintendent 
for the sub-contractor was repeatedly called to this 
matter, and he was urged to make all efforts to keep the 
shield up to grade, with the idea of avoiding the neces- 
sity for future reconstruction, and the contractor was 
also consulted with. On May 20 I had a conference at 
the contractor's office, at which Contractor McDonald, 
Mr. Deyo, the contractor’s chief engineer, and the super- 
intendent in charge of the work for the sub-contractor 
were present. I informed them that the whole difficulty 
was in not carrying out properly a method correct in 
principle, and that there was not being maintained a suf- 
ficient pressure of air to balance the pressure of water. 

After this conference better results were obtained, more 
particularly under the river. 

The endeavor of the contractor was to get the work as 
much advanced as possible, and the que&tion of the re- 
construction of this section of tunnel was postponed until 
a time when it would not interfere materially with the 
general progress of the work. 

Studies of the conditions showed that, with slight 
changes in the elevation of the base of rail, ample clear- 
ance could be obtained and trains could be satisfactorily 
run through the tube without necessitating a great deal 
of reconstruction. 

Subsequently, however, the contractor asked for a 
greater clearance than was at first contemplated, and by 
reason of this demand for a greater clearance, it was 
found that it would be necessary to reconstruct a still 
greater amount of the tube. It also appeared about this 
time that the superintendent for the sub-contractor had 
concluded, from his point of view, that it was a practical 
impossibility to keep to the exact theoretical grade, and 
he requested the chief engineer of the Rapid Transit 
Subway Construction Company to give him a limit for 
deviation from the theoretical grade which would be sat- 
isfactory to him. My understanding is that the chief en- 
gineer very properly replied informing him that no devi- 
ation from these lines would be authorized. 

The contractor was ordered to reconstruct on certain 
lines, which were agreed upon last October. Since that 
time the contractor and the sub-contractor have been in 
consultation with reference to the payment for this re- 
construction, and this department has endeavored in 
every way to facilitate the negotiations between the two 
parties. 


COST OF RECONSTRUCTION. 


Last February the contractor called in consultation a 
well-known tunnel engineer, and a report was made sug- 
gesting a method that, in my opinion, was ill-advised. 
The reconstruction, according to his estimate, would in- 
volve an expenditure of nearly $1,000,000, and it would 
take fifteen months to complete the work. Since that 
time another method has been proposed, and is now in 
process of execution, by which the work will be accom- 
plished with an expenditure of less than $200,000, will 
allow for the operation of the tunnel by the first of the 
year, and also provide for carrying on simultaneously the 
work of advancing the headings near the middle of the 
river. 

It has been the purpose of the engineering department 
of the Rapid Transit Board not to interfere in this work 
in any way which wopld place upon the city the respon- 
sibility of defects in the manner of operating the shield 
system. 

Since early in the work, when the sub-contractor showed 
a disposition to shift the responsibility for the deviation 
of the shield from the established line upon the engineer- 
ing department of the board, especial care has been taken 
to keép the sub-contractor well informed as to the actual 
position of the shields, without in any way directing him 
as to the manner of guidance. While this has resulted in 
less satisfactory work, it has been consistent with my po- 
sition of non-interference with methods, and this means 
of protecting the city’s interests was called to the atten- 
tion of the board at a public meeting when it was fully 
explained. 

This is also a reiteration of my views as expressed to 
the board in my letter of June 16, 1904, portions of which 
I consider of enough importance to repeat here: 

“It has been the policy of the Engineering Department 
to keep the contractor, through the superintendent and 
his assistants, fully advised as to the movement of the 
tubes and the shields as the work progressed, and the 
operation of the shields and the general conduct of the 
work has been left to the contractor, he being held re- 
sponsible for the work. 

“With the exception of a period of one week last No- 
vember, when special experiments were made in con- 


nection with shield jacks at Chief Engineer Parsons’s 
request, this course has been consistently pursued, the 
contractor being kept fully advised as to the position 
of the tubes regarding both line and grade. In addition 
to written instructions, which were given at the re- 
quest of his superintendent, profiles of the progress of the 
work and the movement of the shields have been posted 
in the contractor’s office, and when the shields were 
losing their grade by sinking, the contractor’s attention 
was immediately called to the fact. 

“From the early construction of the work the tunnel 
lining has in some cases been cracked, and such linings 
have been ordered removed from time to time as defec- 
tive work, but in most cases their removal has been 
delayed, with the understanding that they would be re- 
placed later or put in proper condition. Any imperfect 


work has been from month to month deducted from the 
estimates.’’ 


Thé contractor, recognizing the fact that this work 


devolves upon him to finish, is using every endeavor to 
see that the contract is completed in as short a time as 
possible. 

On March 1 of last year I was so impressed with the 
fact that valuable time was being lost, that I directed the 
board’s attention to the fact that I had notified the con- 
tractor that he was not making sufficient progress to com- 
plete his work on time. 

At the request of the contractor a conference was had 
at his office in the latter part of February last, and as 
the result of that conference the superintendent, who, 
to my mind, had been responsible for the delay and the 


defective work, was removed ‘from its supervision, and the 


board was so notified in my letter of March 21. From 
that time the work has progressed in a more satisfactory 
manner, and I am confident that, if no unforeseen ob- 
stacle be met in the middle of the river, it will be finished 
by the first of next year. 

EXTENT OF REPAIRS. 

The reconstruction as proposed will be for a length of 
1,800 ft. in the north tube, and 700 ft. in the south tube. 

As there has been a question raised as to the adequacy 
in the strength of the cast-iron plates used in the tunnel 
lining, I desire to say that our experience has proven 
that they are sufficiently strong under normal conditions. 
Where they have failed or cracked, it has been owing to 
abnormal strains, due to improper methods employed by 
the sub-contractor in using the shield. When any 
changes in thickness have been made by the contractor 
they have always been approved by myself. 

The necessity for correcting the deviations of the tubes 
where improperly driven, without causing delay to their 
final completion, has at no time been lost sight of. With 
this feature in mind, preparations for the work of recon- 
struction have now been in progress for several months. 
An experiment is being tried on a small scale with the 
freezing process which may prove its practicability for 
this purpose, but in any event the success of the ex- 
periment is not depended on. During the past few weeks 
a portion of the south tube has been rebuilt under the 
direction of Messrs. Cranford & McNamee, the sub-con- 
tractors for the adjoining section in Brooklyn, by an 
improved method which consists in removing the bot- 
tom of the tube and replacing it at the distance required 
for clearance. This has been accomplished successfully 
and at much less trouble and expense than was expected. 

TO BE IN OPERATION JAN. 1, 1907. 

Preparations are being made to install shields in the 
Manhattan headings, where they pass from rock into 
earth, by the use of which more rapid progress can be 
made in the future. If na unforeseen contingencies 
occur, and none are anticipated of a kind different from 
those already met and overcome, the river headings 
should meet next November. 

In view of this and the success of the reconstruction 
work already done, I have no hesitation in predicting the 
completion of the river tunnels to be ready for operation 
by the first of the year. 

The material which we have encountered in the East 
River is such that, after the construction of the tunnel, 
it can absolutely be relied upon to stay in place. This 
material, while causing a less rapid progress than that 
which was found in the North River, which has a very 
large amount of yielding material, can always be de- 
pended upon to maintain the tubes in a safe and per- 
manent position. 

The city of New York has already constructed two tun- 
nels from Manhattan to the nearest mainland, which are 
now in complete operation, one built in 1889, conveying 
the Croton water supply under the Harlem River, and 
the other, the Rapid Transit Railway tunnel, passing 
under the Harlem River to the Bronx, built in 1905. 

George S. Rice, 
May 22, 1906. Chief Engineer. 


A BILL AUTHORIZING boating and fishing on cer- 
tain large reservoirs forming a part of the water sup- 
ply of Boston and vicinity has been vetoed by Governor 
Guild. The bill, apparently, took the control. of boating 
out of the hands of the Metropolitan Water & Sewerage 
Commission. A number of engineers and sanitarians 
opposed the bill. es hoon 


A FLOOR-BEAM SCALE IN PARALLEL coop ATES 
By Lucien E. Picolet.* 

The parallel-codrdinate beam scale s of 
three parallel lines, on which are mark ales 
of span, spacing and moduli of sections va- 
lent sizes of beams required. For a gz span 
and spacing, the required beam size {< 1 by 
laying a straight edge at the given ae 
span and spacing and reading the nea; re 
size above the straight edge. For ex in 
Fig. 4 to find the size of beam required ( =. 
of 23.5 ft. and spacing of 7 ft., lay th. ight 
edge so as to pass through the point 2:, the 
l-seale and the point 7 on the d-scale. Th ‘ight 
edge cuts the m-scale at a point marked 315, 
the required beam size (12-in. I-beam, 5 Ihe, 
per ft.). 

The result can be read at a glance 1 the 
diagram. Repeated trials with varying icing, 
span, or beam size involve considerably |; jabor 
than is required for an equal number | © refer. 
ences to tables arranged under each sepa ‘oe size 
of beam. 

In the diagram reproduced as Fig. 4 } -ewith 
the scales are arranged for a unit stress »' 16,009 
Ibs. per sq. in. and a uniformly distribut«) Joaq- 


ing of 100 Ibs. per sq. ft. of floor. 

The principle employed in this _—... has been 
developed and fully treated by Mr. M. lcagne 
in his ‘“‘Nomographie,”} devoted to the ana vsis of 
various forms of diagrdms for the. graphic soly- 
tion of physical problems. For a detailed exposi- 
tion of the subject the above treatise should be 


uU Vv referred to, but the 
following simple deri- 
vation covers the case 

in hand. 
In Fig. 1, u and v 
> “Ks are quantities laid off 
‘to a suitable uniform 
> scale’ on the parallel 
a” B lines A U and B V 


Fig.1. from the base line A B. 
If a line joining given values of these quantities 
constantly passes through a fixed point o, they 
follow, in rectangular coGrdinates, the straight 
line 


If u' and v* are any other values of the var.ables, 
we have also 


From (1) and (2) 


a (ut — u) = b (v — v') 


b 
and (3) 
a 


From similar triangles = — and 
v-—v PB 
PA b 
PB a 


From which the position of P may be determined 
along the arbitrary length A B. Also 


v—OP PB a v—u_ atb 


OoP—u PA oP—u b 

which O P = —— (v — u) + u which reduces t 

atb 

aut+bv c 
a+b at+b 


In rectangular codrdinates different values of 


*¢ in (1) are represented by a series of parle! 


lines, while in parallel codrdinates the chars: in 
this term merely the position the 
point o along O P; the-points on‘U and V 
ing unchanged. 
With a floor load, of 100. Ibs. per sq. ft. nd a 
unit stress. of 16,000 Ibs. per sq. in., the on- 
#2217 North 524 St., Iphia, Pa. 


#Traité de’ Nopographie auri ce Paris, 
Gauthier- Villars. 
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spacing, span and section modulus 
required is, 

and m are respectively, the spacing, 
tion modulus. Written logarith- 
becomes the equation of a straight 
to (1), 

| = log 106.66 + log m...... (7) 
d = u; log 1 = v; log 106.66 + log m 
b=2 
ret the diagram, the logarithms of 
os in Eq. (7) are laid off to scale 
ints A, B and P, as shown in the 
, 2. It may be mentioned that the 
" logarithmic values 
need not be taken 
from a table, as 
they can be traced 
directly from the 
scale of an ordinary 
slide-rule, the small- 
er scale being most 
suitable for a dia- 
gram of convenient 

fia. 2. size. The values of 

d and ! are traced directly from the scale, be- 
.t the points A and B, these points co- 
inciding with unity on the rule. 

The scale of ¢ passes through the point P de- 
termined by the ratio A P b > 


To 
the qu 
from 
sketc! 


(8s 
aj’ 
-—.-—- 


ginning 


BP a 1 
From Eqs. (5) and (7%), 


OP= c¢ log 106.66 + log m 
a+b 3 
The scale on this line is, therefore, only one- 


third the length of that employed for the other 
two, and the starting point (unity) is not at the 
point P, but at log 106.66, above it. It is a 
simple matter to derive this scale by proportional 
lines from the d-seale to a point on the l-scale, 
as the ratio of the two scales is identical with 
that between A B and P B. This construction 
is shown by the broken lines. 

In constructing the final diagram, Eq. (7) 
has been transformed in order that the m-scale 
may be larger, as follows: 


log m — log d = 2 log 1 — log | (8) 
which gives u = log m; v = — log d; a = 1; 
b 

2 log 1 — log 106.66 log 106.66 
— = log 1 — —————- 
a+b 2 2 


and AP a 
= — = 
BP b 
The scales are all 
alike and arranged 
es! as shown in Fig. 3. 


d 


+ Jog 10 large, section 

size corresponding 

to a given modulus 

log/00 may be written 

upon it without 
serious crowding. 

To economize 


Fig.3. 
Space, when both positive and negative quanti- 
“es occur, the point P may be raised, and with 
it the point B, without changing the geometrical 
relationship, as has been Gone in Fig. 3. With 
the line A B horizontal, the diagram would take 
double the space of the former arrangement. 


In the working diagram, Fig. 4, the scales 


shown in Fig. 8 are interchanged, the m-scale 
being placed on the right. It is evident that 
the readings are in no way altered thereby. 
Other unit stresses and loads than those upon 
which the diagram is based may be introduced 
in the solution of problems by the use of the 
auxilitary points marked on the inside of the d 
and m scales. The process of modifying the 
direct readings of the scale is best described by a 


concrete example. 

Let the floor load be 150 Ibs. per sq. ft. in 
the - ‘nple given above. Join c on the. m-scale 
pe ‘0 on the auxiliary d-scale by a straight 
ine i 


‘lersecting the l-scale at e. Through e 
and 1 on the d-seale draw another line, cut- 


The m-scale being 


ting the m-scale at f; this point lies between 
the points 15-42 and 12-40, indicating that a 
15-in. I, 42 Ibs. per ft., is required. 

If a unit stress of 12,500 lbs. is required in- 
stead of 16,000 Ibs., draw a line from c to 16,000 
on the auxiliary d-scale, 
cutting the l-scale at g. 

A line joining g and 12,- a 
500 falls between 12-40 


and 15-42 on the m-scale; 03 
the latter is the beam 

required for this stress. oA 
A line from the 15-42 

point through g cuts the 05— 
d-scale somewhere 

low the 10,000 point, in- oo — 
dicating that the unit 0.7 — 
stress sought cannot be 08 
realized with the given 03 — 


span and spacing. eee 

With a unit stress of 
16,000, the limiting de- 
flection of span is 
not exceeded when the 
depth of the beam in 
inches is not less than 
one-half span in _ feet. 
In the case given, the 
depth of beam is 12 ins. 
and the span in feet di- 
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is practically imperishable, the balance is in its 
favor. 

The Portland sectional conduit is a glazed tile 
pipe made in top and bottom sections. These tiles 
are made in 3-ft. lengths, being brought to a 


20000 — 


line through h and the 


vided by 2 is 11.75, nearly is ___ 8 25,25 
at the limiting point. 
For other unit stresses, aN 
the figures in the 15 16,000 20 
m-scale are used, and 
the results in inches g 6 1725 
read from the 1 scale. 14.75 
For example: To de- 42.500 ai 
termine the minimum e— 
allowable depth of beam : ™— 5 9.75 
with a stress of 12,500 
lbs. per sq. in., draw a °F 10,000 
line through b and x, 78 
on the m-scale, cut- 4 
ting the d-scale at h, a 4-4 [3 


12,500 point on the m- 
scale cuts the l-scale be- 
tween 9 and 10, showing 
that the least allowable 
depth of beam in inches 
falls between these values. 
These modifications of 
the direct readings can 
also be made by making the center scale ver- 
tically movable opposite gage points, express- 
ing the ratio of unit stress and unit floor load. 


A NEW CONDUIT FOR UNDERGROUND PIPES. 


A new style of conduit for underground steam 
and hot water pipes is now being placed exten- 
sively upon the market. Having been in re- 
stricted use, especially in the Eastern States, for 
the last seven years it has been found to give 
such satisfactory results that it is now proposed 
to push its sale throughout the country.‘ 


FIG. 4. A PARALLEL-COORDINATE FLOOR- 
For Bg en i Distributed Floor Load of 100 Lbs. per Sq. Ft., and Maximum 
Fiber Stress of 16,000 Lbs. per Sq. In. 
Auxiliary Scales for Other Loadings and Stresses. 


Observation fore 
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BEAM SCALE. 


sectional form by cutting half through the shell 
of the pipe before it is baked and breaking it 
longitudinally after removal from the kiln. This 
leaves the shell with a rough serrated edge with- 
out glaze, which will give a water tight joint 
when properly put together with Portland ce- 
ment. This method of sectionalizing the tile pre- 
vents warping and guarantees tight joints, the 
top and bottom sections being numbered with 
corresponding numbers to prevent mismating. 
One of the most important features of the Port- 
land sectional conduit is the supporting tee, which 
partakes of the nature of a 90° branch tee of 


Anchor Pit 


Anchor Bands 
as 


Longitudinal 


Section. 


SECTIONS OF A PORTLAND SECTIONAL CONDUIT SYSTEM. 


The price of this conduit is higher than the 
price of wooden conduits, but when it is con- 
sidered that more than one pipe line can be run 
in the same conduit and a higher efficiency ob- 
tained by its use, together with the fact that it 


sewer pipe—but which is split on the diametrical 
plane perpendicular to the axis of the branch. 
In laying the conduit the half of the tee con- 
taining the branch is placed at the right eleva- 
tion with branch down, and the branch filied 
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with concrete, after the wrought iron roll frame 
for carrying the pipes has been placed in po- 
sition. This construction provides for the carry- 
ing of the pipes upon a concrete foundation and 
prevents any of the weight coming upon the con- 
duit. These tees are placed from 12 to 18 ft. on cen- 
ters, according to the size of pipes to be carried. 

The roll frames are ordinarily made to carry 
from one to four pipes, but are also made, to 
order, to support any combination of pipes that 
may be contained in the conduit. These frames 
carry rolls on which the pipes rest, so that in 
expanding and contracting the pipes simply slide 
in the conduit without displacing it. This ar- 
rangement, therefore, does away with a large 
number of expansion joints, since the ease with 
which the pipes move permits one joint to com- 
pensate for long lengths of pipes. 

In installing this conduit the lower halves of 
the conduit are laid upon a 6-in. bed of gravel 
or broken stone placed in the bottom of the 
trench and leveled off to the proper grade. After 
the sections are properly placed and cemented 
with Portland cement, the filling of gravel or 
stone is carried up around the conduit, nearly to 
the level of the side joints. When the concrete in 
the support tees has set, the pipes are placed on the 
rolls and properly connected. These pipes should 
then be thoroughly blown out to remove all scale 
and dirt, and then tested at a pressure at least 
50% in excess of the working pressure. If there 
are no leaks the top sections of the conduit are 
cemented into place, one at a time, and the space 
around the pipes filled with asbestos-sponge con- 
duit filling, other insulations can be used, but are 
not recommended. After the cemented joints of 
the conduit have hardened the stone or gravel 
filling is carried at least 6 ins. above the side 
joints, and the trench is then filled with earth 
tamped solid. 

If it should become necessary to repair the 
pipe line at any point, it is only necessary to 
remove the other half of conduit, which can be 
done with a chisel without injury to the tile, and, 
after completing the repair, the removed tile can 
be replaced and cemented into place. 

The advantages claimed for this conduit over 
existing styles are: ease of installation, high in- 
sulating properties, imperishability, ease of re- 
pairs, and ability to carry more than one pipe in 
the same conduit. 

Following is a summation of the results of a 
test made upon a 600-ft. conduit line at Phillips 
Academy, Andover, Mass., by Mr. Geo. H. Barrus, 
Expert and Consulting Engineer, Boston, Mass.: 

Briefly reviewing the results, it appears that 
the rate of condensation per square foot of out- 
side surface of the iron pipe per hour was 0.0989 
lbs. on the high pressure test (83 lbs.); and 
0.0455 Ibs. on the low pressure test (6 Ibs.); and 
the loss of heat from the pipe covered, expressed 
in heat units per degree difference in temperature 
between the steam within and an assumed tem- 
perature of 70 degrees without, per square foot 
of outside surface per hour, was 0.349 B. T. U. 
on the high pressure test and 0.273 B. T. U. on 
the low pressure test. Compared with the loss 
from a bare pipe, in still air, these results show 
efficiencies of 88.7% and 87%, respectively. 

The efficiency results obtained from the under- 
ground pipe are superior to those obtained from 
pipes exposed to the air at the same pressures and 
temperatures, using the best coverings ordinarily 
sold by the trade, in thicknesses of from 
1” to 1%”. 

The accompanying cut shows the manner of 
installing this conduit, which is manufactured in 
nine sizes from 8 to 30 ins. diameter by the H. 
W. Johns-Manville Co., 100 William St., New 
York City. 


ANNUAL CONVENTION OF THE NATIONAL FIRE PRO- 
TECTION ASSOCIATION. 


The tenth annual meeting of this association 
was held at the Auditorium Hotel, Chicago, May 22 
to 24, witha large attendance. The report of the 
secretary showed a total membership of 1,002, 
including 50 insurance and technical societies 
and 952 personal members. In addition to five 
business sessions there was one evening session 


at which Mr. John B. Laidlaw delivered a lec- 
ture on “The Conflagration Hazard” illustrated 
by numerous lantern slides of maps and views of 
noted fires from the great fire of London, in 1666, 
to the recent San Francisco fire. A visit was 
also paid to the Underwriters’ Laboratory, to in- 
spect the building and its equipment, and to see 
the character of the work and tests now being 
carried out. An address in commemoration of 
the tenth anniversary of the association was de- 
livered by Mr. U. C. Crosby, past president, and 
a description of the efficiency of the fireproofing 
and fire protection equipment of the San Fran- 
cisco plant of the Western Electric Co. was also 
given. The rest of the proceedings consisted in 
the presentation and discussion of committee re- 
ports. The officers of the association were re- 
elected, as follows: President, C. A. Hexamer; 
Vice-President, Wm. A. Anderson; Secretary and 
Treasurer, W. H. Merrill, Jr. 

About 20 committee reports were taken up, 
and notes of these are presented herewith, the 
reports being for convenience grouped according 
to their subject matter: 


BUILDING CONSTRUCTION. 
CEMENT FOR BUILDING CONSTRUCTION. 
—This report dealt with concrete rather than 
cement, and was printed practically in full on 
p. 588 of our last issue. 


THEATER CONSTRUCTION AND EQUIP- 
MENT.—This report consisted mainly of that 
section of the building code of the National Board 
of Fire Underwriters which relates to theater 
construction and equipment, but with certain 
amendments and additions. The additions in- 
cluded specifications for steel and asbestos theater 
curtains, and the committee was of opinion that 
steel curtains similar to those now required in 
Chicago should be the standard of the associa- 
tion, relegating the asbestos curtain to a second- 
ary place. The report was not read or discussed, 
but the chairman of the committee (and presi- 
dent of the association), Mr. C. A. Hexamer, ex- 
plained its purpose and asked its adoption. It 
was adopted by a unanimous vote. 

CAR HOUSES.—This report presented require- 
ments as to the construction and fire-protection 
equipment of railway car storage houses, No 
specific requirements as to concrete construction 
were included, however, and this led to some 
criticism, but this was met by calling attention 
to the following extract from the general por- 
tion of the report. The committee on Fireproof 
Construction, which is considering the matter of 
the use of concrete, had no report: 


Railway companies generally are giving closer attention 
than formerly to the importance attached to erecting car 
houses of non-combustible, and slow-burning construc- 
tion; also to the limitation of car values in any one fire 
division. Noticeable among the properties erected of late 
are several of reinforced concrete type throughout, and 
others of brick walls and reinforced concrete and tile 
roof construction. This type of construction seems to 
permit of the practice of eliminating interior columns, 
the width of building being such as to accommodate not 
more than three parallel tracks, with roof girders having 
as support the side walls only, the span not exceeding, 
say 35 ft. Your committee respectfully requests that 
this Association adopt a standard for reinforced concrete 
construction for buildings. This class of construction is 
in general use in many cities, and a guide as to what 
may constitute proper construction is greatly needed. 

The use of the sprinkler system was recom- 
mended, and the committee is considering the 
question of the application of this system to car 
storage yards, for although in most cases the 
storage of cars in the open is not considered ad- 
visable, in some cases railways use and favor 
this practice. The use of non-combustible and 
semi-non-combustible cars is not likely to be 
generally adopted by street railways for some 
time, but a car house of standard non-combus- 
tible construction would require less expenditure 
for sprinkler equipment, and would also elimi- 
nate any building exposure to the cars. 

FACTORY STANDARDS.—This report pre- 
sented the standards of requirements drawn up 
by special sub-committees for four classes of 
factories: cotton-seed oil mills, rice mills, ferti- 
lizer factories and breweries. These included 
construction, power, heating and lighting and 
fire protection, but as they had not been passed 
upon by the main committee, it was considered 
advisable to refer them back to that committee 
before undertaking to discuss them. 


WINDOW AND DOOR OPENINGS.—Th- 
mittee on fire-protecting coverings for w 
and door openings presented a number of ch: 
in the present standards relating to fire ¢ 
and shutters, and reported that in many loc: 
the protection of wall openings is seriously 
lected. In the laboratory work, several 
stitutes for the wood-filled tin-clad door are ° 
developed. The specifications were discuss, 
considerable length in regard to matters of 4 

SKYLIGHTS.—This report related to tl 
rangement, construction and protection 
kinds of skylights, and all other roof open 
for buildings of different kinds. 


CHIMNEYS AND FLUES.—The report 
red boiler, furnace and oven flues, ete., a 
as heating flues, stove pipes, etc., in resid 
The committee expressed the opinion that 
are hundreds of thousands of existing bu 
having defective chimneys and flues, so th. 
matter of safety and protection to the g1 
extent lies in the hands of the inspection by 
and inspectors. 

WATER SUPPLY. 

PUMPS.—From the brief report of this 
mittee we take the following extracts: 


Steam Pumps: The general experience with the I 
writer pump for the year has been satisfactory. A 
ber of pump shops were visited during the year 
with slight exception it was found that manufac: 
were adhering closely to the specifications and bu 
thoroughly good and reliable machines. 

Rotary Pumps: The manufacturers of rotary pu 
have generally made such modifications in their d: 
as to bring the pumps into conformity with the s; 
cations adopted at our last meeting. A special type « 
stuffing box was got up in order to permit a very co: 
pact arrangement and a short distance between mai: 
bearings. As this is a somewhat special design, it is de- 
sirable that manufacturers use their own best ingenuity 
in working out the details, and it is also recommended 
that they submit drawings showing how they have worked 
out the problem. In this way the committee wi!! bx 
enabled to criticize and suggest from their experice: 
in other directions. In fact, as with the steam pum; 
there is much to be gained by submitting a full set of 
drawings before any new type of rotary pump is built 
thus getting the experience of underwriters from thei: 
constant testing of these pumps, and often making pos- 
sible improvements which would be much more expensive 
to adopt after patterns were completed. 

Centrifugal Pumps: The progress of centrifugal pump 
building has been watched with interest during the year 
and the prospect is good that pumps of this type will 
prove reliable and satisfactory for fire purposes. Such 
pumps run with great smoothness, and as their normal 
speed can easily be that of an electric motor, it makes 
a simple and good arrangement. 

Power Pumps: The question occasionally arises as to 
the use of power pumps, generally the ordinary triplex 
pump, for fire purposes. There would seem no reason 
why a pump of this type could not be built 
in so substantial a manner as to be a reliable fire pump 
The probable use of these pumps for fire purposes, con- 
sidering that they are high in price, seems so smal! that 
there is no need of making specifications for them. 

Nothing of special importance has developed during the 
year in regard to steam pump regulators and auxiliary 
pumps or in regard to electrically driven pumps. 


VALVES.—This committee’s report consisted 
simply of specifications for gate and check valves 
for fire protection use, the aim being to require 
valves which are strong and reliable and as far 
as possible agreeing with present shop practice. 

SMALL RESERVOIRS AND VALVE PITS.— 
The committee is of opinion that reinforced con- 
crete is the best material for the construction of 
reservoirs, and that they should preferably be 
circular in form, rectangular tanks costing about 
25% more than circular tanks of the same ca- 
pacity. A uniform depth of 10 ft. is suggested, 
with walls 6 ins. thick at the top and 8 ins. at 
the bottom; the floor to be 6 ins. thick if on solid 
foundation, or 12 ins. if on piles, The diameter 
would be from 23 ft. for 30,000 gallons capacity 
to 64 ft. for 240,000 gallons. The report ws 
accompanied by specifications and plans for both 
reservoirs and valve pits. It was extensively ds- 
cussed, with the result that numerous chanses 
will be made in the specifications. 

PRIVATE FIRE SUPPLIES FROM PUBL!° 
MAINS.—This report was brief but dealt with 
two important points, and we give an extra 
from it as follows’ 
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ons which have existed between water de- 
ve ‘od insurance men have been satisfactory, 
- n the benefit of the cooperation which has 
inaugurated. 
“ Mfg. Co., Boston, Mass., reports that it 
4 out 50 of the detector devices which were 
ra our report of last year. These, they state, 


Fig. 1. Telephone Train-Order Signal for Electric 
Railways. 


have given universal satisfaction, and those which have 
come under our own observation have done the work for 
which they are intended in an acceptable manner. The 
meter designed by the inspection department of the Asso- 
ciated Factory Mutual Fire Insurance Companies was 
further perfected and a complete description of it was 
presented to the New England Water-Works Association 
at the annual convention in September. The fact that 
photographs and actual results from a meter already 
built could be shown gave the water-works men posi- 
tive information that we were earnestly studying this 
prob'em, and this has proved a valuable means of show- 
ing our strong intention to work together on this prob- 
lem until a thoroughly satisfactory solution to water- 
works officials, underwriters and owners is reached. Fol- 
lowing the water-works meeting a few details were per- 
fected and a number of 6-in. meters are now being built 
which it is expected will be put into service during the 
coming summer. Designs have also been blocked out 
for larger sizes, which as soon as possible will be built. 

The experience of the year has further shown the de- 
sirability of encouraging in nearly all places the separa- 
tion of piping used to carry water for manufacturing 
purposes from the fire system. Such separation not only 
makes the metering problem easier, but is much better 
from the fire standpoint. Where the mill supply is 
drawn from the fire pipes, and where considerable quan- 
tities of water are used the result is likely to be when 
a fire starts that a considerable percentage of the ca- 
pacity of the fire pump will be wasted through the ordi- 
nary mill connections, especially in cases where the fire 
pump pressure would be considerably higher than the 
normal public water pressure, so that as soon as the 
fire pump started it would close the check valves in the 
public connections, thus eras the whole duty on to the 
fire pump. 

STANDARD HOSE COUPLINGS AND HY- 
DRANT FITTINGS.—The report of the special 
committee on standard hose couplings and hy- 
drant fittings for public fire service reviewed the 
work of the committee and the degree of suc- 
cess so far attained. One of the most important 
results was the adoption of this association's 
standard coupling by the New England Water- 
Works Association, the International Association 
of Fire Engineers and the National Firemen’s 
Association at their annual meetings in 1905. It 
has also been endorsed by the American Water- 
Works Association and the National Board of 
Fire Underwriters. The general feature is the 
adoption of 74% threads per inch and 3'/:6 ins. 
outside diameter for coupling of 2%-in. hose. The 
committee also took up the subject of standard- 
ization of the operating nuts on hydrants, and 
reported that replies to its enquiries showed 
over 90% in favor of a pentagon nut 1% ins. 
from ‘at to point, and the same proportion in 
fav { turning the stem to the left in opening 
the h\drant. Ags an illustration of the import- 
ance of uniformity in couplings it was pointed 
out tat the adjacent cities of St. Paul and 
Min» »olis have couplings of different diameters, 


so that in case of a serious fire the engines of 
one city could not help those of the other except 
by the use of “adapters” in coupling to the hy- 
drants. The committee pointed out very forcibly 
that the adoption of the standard is only a begin- 
ning, and much has now to be done to ensure the 
acceptance and use of the standard throughout 


_ the country. 


SPRINKLERS FOR FIRE PROTECTION.— 
The committee on Special Hazards and Fire 
Record reported that 894 fires in places having 


Fig. 2. Dispatcher’s Apparatus for Telephone 
Train-Order Signal. 
The Blake Signal & Mfg. Co., Boston, Mass., 
Makers. 


sprinkler equipment were reported last year; 731 
of these were either extinguished or held in check 
to allow of extinguishment by such outside aid as 
was at hand. In 114 fires the heat was insuffi- 
cient to operate the sprinklers, while in only 49 
cases the sprinklers were unsuccessful. As to the 
general efficiency of the sprinkler system we 
quote the report as follows: 

As regards the 49 unsatisfactory cases, the following 
features are particularly interesting. In eight fires or 
one-sixth of the whole, water was shut off due to freez- 
ing, or water supply crippled from the same reason, 
showing what an important effect cold weather has on 
the sprinkler fire loss, and in connection with this should 
also be noted three unsatisfactory fires due to inoperative 
or defective dry valves. High test heads failed to oper- 
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Of more interest than anything else perhaps is the fact 
that practically all of these troubles are remedial, 
in that given a stamdard sprinkler equipment, a good 
building, ordinary occupancy and proper maintenance of 
the system, and the chance of a loss is practically elim- 
inated, so far as internal fires are concerned This 
should encourage the fire protection engineer and grad- 
ually bring about the necessary improvements, thereby 
reducing the fire loss to the minimum on this class of risk. 

MISCELLANEOUS 

The committee on Devices and Materials sub- 
mitted revised specifications for carbonic-acid 
gas hand fire extinguishers for other than fire 
department use; for the chemical charge it recom- 
mended 1% to 144 lbs. of bicarbonate ef soda and 
3% to 4 fluid ounces of sulphuric acid, the pro- 
portions being such that a pressure of 325 Iba. 
cannot be exceeded. The capacity of the tank 
to be about 3 gallons. A committee on Non- 
Freezing Compounds for Fire Extinguishers re- 
ported that the ordinary charge in a chemical 
extinguisher will probably freeze at about 20° F. 
Several chemical compounds were mentioned, but 
none of these meet all the requirements. The 
committee, considered, however, that a suitable 
compound could be developed by careful inves- 
tigation, and pointed out that the retardation 
of chemical action at low temperatures is a mat- 
ter calling for serious consideration. Watch- 
men and watchmen’s lanterns, matches and light- 
ning protection were among the other subjects 
dealt with in the reports, the last including de- 
tailed suggestions for the protection of buildings 
against lightning. In view of the numerous 
changes advocated during the discussion this re- 
port was referred to the executive committee. 


A TRAIN ORDER SIGNAL SYSTEM FOR ELECTRIC 
RAILWAYS. 


With the increase in length of electric inter- 
urban railways and the increase in speed and 
traffic, systematic methods of controlling the 
movements of cars become necessary, and such 
methods are being introduced on several roads 
of this class. Probably a majority of these 
interurban lines are operated on the train-dis- 
patcher system, with telephone instead of tele- 
graph communication. The crews report by 
telephone at stations, passing sidings, etc., while 
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FIG. 3. DIAGRAM OF WIRING AND CONNECTIONS FOR TELEPHONE TRAIN-ORDER SIGNAL. 


ate properly in three cases, thus giving practical ex- 
amples of the dangers attendant upon the promiscuous 
use of high test heads. Obstructions to distribution ac- 
count for an unusually large number of unsatisfactory 
cases, five in all, over 10%. Defective or obsolete and 
partial equipments together with light water pressure 
or defective supplies account for about one-third of the 
failures, and water shut off or crippled by freezing an- 
other one-third. 


connections on the poles at frequent intervals 
allow of special communication in case of emer- 
gency. In this system the men call the dis- 
patcher, but the latter has ordinarily no means 
of calling the attention of the men on the car 
in the event of any special orders being required. 
In the Blake signal system, however, semaphore 
and lamp signals are placed along the line and 
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are under the control of the dispatcher. It is to 
be noted that they are not block signals or auto- 
matic signals, but are simply train-order signals 
to indicate when cars are to be stopped for 
orders. In this respect they are similar to the 
train-order signals on steam railways, but while 
in the latter case the dispatcher communicates 
with an operator, on the electric railway he 
operates the signals directly. Fig. 1 shows the 
signal attached to a trolley pole, and Fig. 2 ia a 
view of the apparatus in the dispatcher’s office. 
Fig. 3 is a diagram of the wiring and apparatus. 
The following description is taken from a paper 
read at the March meeting of the Central Elec- 
tric Railway Association by Mr. E. J. Burke, of 
the company that makes this type of signal: 


The apparatus cons‘sts of dispatcher’'s office equipment 
and line semaphore signals, each signal containing an 
electromagnet and pendulum. These signal pendulums 
vary in length, and each one corresponds in length to ore 
of the pendulums in the dispatcher’s office. The dis- 
patcher’s office equipment consists of a desk or cabinet 
box containing 15 pendulums of different lengths and 
platinum contacts, which are made and broken by the 
swing of the pendulums at intervals varying with the 
length of the pendulums; they are capable of transmit- 
ting impulses over the line (consisting of a single, bare, 
iron wire), which impulses are synchronous with that dis- 
patcher’s office pendulum which happens to be vibrating, 
and influence only that signal on the line which the dis- 
patcher desires to operate. 

The basic principle of the signals is that the time of 
vibration of a pendulum varies with its length. There- 
fore, if we, at some central point, such as a dispatcher’s 
office, start in.vibration a pendulum of a certain length, 
allowing it, as it vibrates, to open and close an electric 
circuit, electric impulses will be set up in that circuit, 
synchronous with the vibrating pendulum. These im- 
pulses energize the electromagnets of all the signals on 
the circuit, and start vibrations in all of the signal pen- 
dulums. On only one signal, however, namely, that one 
whose pendulum is of the same length and therefore 
synchronous with the pendulum vibrating in the dis- 
patcher’s office, will these electromagnetic impulses be of 
a proper period to be cumulative in effect, and swing the 
pendulum in an ever increasing arc of vibration. On all 
the other signals, the impulses being out of beat, the 
pendulums will receive a check before they have swung 
through any considerable arc. 

On the signal which it is desired to set and on the 
pendulum of which these synchronous impulses are ac- 
cumulating energy, the pendulum having reached a cer- 
tain arc of vibration, mechanically trips a lock, releasing 
a 3-ft. semaphore arm which falls to the horizontal posi- 
tion by gravity. Having reached a horizontal position, 
this semaphore closes the local signal lamp circuit and 
also interruptedly closes a shunt to ground on the signal 
line, causing a sounder to draw up in the dispatcher'’s 
office and notify him of the fact that the signal has 
operated. 

For instance, when the dispatcher wishes to set signal 
No. 9 he inserts a plug, similar to a telephone plug, in 
hole No. 9. This releases pendulum No. 9, and also con- 
nects the line with the 500-volt circuit which is brought 
to the dispatcher’s desk. As the pendulum swings it 
opens and closes the signal line circuit, sending im- 
pulses over the line synchronous with its vibration. At 
the end of 13 seconds this line signal pendulum swings 
through an arc wide enough to trip a lock and drop the 
semaphore arm. The car arrives at the station, and 
the motorman or conductor calls the dispatcher by tele- 
phone, saying, ‘‘Brown and Hayes at No. 9 for orders.” 
The dispatcher then transmits his orders to the conductor 
or motorman, who, if so instructed by the dispatcher, 
then pulls a cord which sets the semaphore at the 
vertical or ‘‘clear’’ position ready for future operation. 

If the dispatcher must give orders for crews to pass at 
an unusual point, he can, by setting a semaphore and 
showing a red light, ensure against the crews forgetting 
to stop at that point. Furthermore, many accidents 
would undoubtedly be avoided by a dispatcher being able 
to set a signal and stop or give caution orders to a car 
crew by telephone at any point on the line. 


The mechanism of the signal is entirely independent 
of the telephone, and where telephones are already in- 
stalled, the signal may be put up as an adjunct. The 
following special features may be noted in regard to this 
signal system: 

1. It is physically impossible for any other signal than 
the one desired to operate. 

2. There is a positive indication to the dispatcher, 
showing that the semaphore arm has been set in the 
horizontal position; and until the arm has reached 
an angle of about 45° it is a physical impossibility for the 
dispatcher to get this indication so that the danger of a 
false indication is eliminated. 

3. The power for operating the signal is obtained en- 
tirely through the dispatcher’s office, and there is no 


local circuit at each signal, other than the signal lamp 
circuit. 

4. There are no electrical contacts in series with the 
operating magnets at the various signals. The signal 
line is electrically continuous throughout, from the dis- 
patcher’s office to the return circuit at the end of the 
line. 

5. If one signal lamp burns out, a second lamp is au- 
tomatically cut in circuit. This second lamp is in an 
interrupted circuit and gives a flashing light, so that 
any crew can report same and a new lamp can be put in 
the following day. This detail removes the necessity of 
having a daily inspection of all lamps, as well as the 
danger from a new lamp being defective and burning out 
a short while after it has been put in. 

6. The widely’ varying voltage of trolley lines is taken 
care of by relays which draw up at different voltages, 
and cut in or cut out resistance as the voltage which is 
supplied at the dispatcher’s office rises or falls. It is 
able to take care of voltage variations between 300 and 
700 volts. 


The signal system above described has been 
in use on the Boston & Worcester Ry., 22 miles, 
since August, 1903; the Central Illinois Traction 
Co., 35 miles, since July, 1905, and the Danville, 
Urbana & Champaign Ry., 40 miles, since Jan- 
uary, 1906. It is now being installed on the St. 
Louis & Springfield Ry. for about 60 miles, and 
the company has additional contracts as fol- 
lows: Indiana Union Traction Co., 55 miles be- 
tween Indianapolis and Muncie, Ind.; East St. 
Louis and Suburban Ry., 20 miles; and the 
Chautauqua Traction Co., Jamestown, N. Y., 20 
miles. This system is the invention of Mr. C. C. 
Blake, and is manufactured by the Blake Signal 
& Mfg. Co., of Boston, Mass. 


CURVING RAILS BY POWER: NASHVILLE, CHATTA- 
NOOGA & ST. LOUIS RY.* 
By Geo. F. Blackie.j 


It is impracticable, even with the best form of roadbed, 
to obtain and maintain a true line on the sharper curves 
unless the rails have been given the proper ‘‘set’’ with 
one of the many devices designéd for this purpose. Those 
laid in the track straight and thrown over with bars 
to fit the curve retain a certain amount of spring, and, 
even without the effect of the moving train, tend to 
straighten themselves. It is an unnecessary expense and 
delay to curve rails weighing less than 60 lbs. per yd.; 
the paper refers only to 80-Ib. rails. 

As to what the limiting minimum degree of curvature 
should be for which rails are to be treated, there is con- 
siderable difference of opinion. A number of experienced 
track men vary in their recommen¢ations from 1° to 4° 
curves. The deflection per rail length in the curves of 
long radii is so slight that the rails line well with bars, 
and the tendency to straighten is overcome by weight of 
track, etc. The economical point to discontinue treatment 
is evidently with the curve, laid with straight rails, 
which is found by experience to retain its good line 
with only the usual attention from the track men. Any 
continual extra attentions will soon more than balance 
the cost of previous curving. It was formerly the prac- 
tice to bend for 3° curves; but in the last considerable 
lot of track relaying this was not done, and from the 
result of the behavior of these rails it appears that some 
little curvature at least should be given those for 3° 
curves. Care must be taken not to curve rails to a less 
radius than that portion of the track for which they are 
intended; for they are then difficult to gét back in gooi 
line, and it is almost impossible to avoid tucked joints. 
For this reason, and on account of the difficulty in curv- 
ing rails to the exact figured amount, it is best practice 
to allow them to go to the track with a slightly greater 
radius. A 33-ft. rail curved to a middle ordinate as 
much as 3-16-in. less than the caleulated middle ordinate 
for curves from 3° to #%°, and as much as %-in. or even 
%-in. less for curves of over 4%°, works very satis- 
factorily. 

The rail-bender the writer has used mostly is the 
roller rail-bender, each bearing against the rail being 
a roller, grooved about %-in. deep to fit the ball or rail. 
It is applied to the rail and is made to roll along it by 
turning the middle roller by means of a lomg lever at 
the top of a vertical standard connected by a socket to 
the journal of the roller. This operation leaves a piece 
of straight rail about 1 ft. 3 ins. long at each end, but 
this is not noticeable except on curves of very short 
radii. No precautions have been taken against this ex- 
-cept. in .curving. rails for rim bearings for turntables. 
In those cases continuation of the curve to the ends of 
rails has been accomplished by a screw press. © 

Instead of having the bender travel over the rail, it is 


*Abstract of a peer read before the Engineering As- 
sociation of the South 

+Assistant Engineer, Nashville, Chattanooga & St. Louis 
Ry., Nashville, Tenn. 


more expedient, under ordinary condition: 
atong the track, to have the bender stationary 
the rail travel. The bender is made fast to = 
floor, say 4 x 4 ft. Two or more timber bi 
rollers up, are placed on each side of the be 
path of the rail and at an elevation which » 
base of the rail a bearing on them whi'e go 
the bender. In distributing rails for relay 
points are chosen on or near the curve whe 
or cut is wide enough to operate the bend, . 
of the truck. Sufficient rails for this cur: ii 
there, and, after being put through the bend: fo 
tributed around the curve with a push car. |; 
are near together, one setting of the bend 
economically used for two or more curves. 
A force which successfully operates a } 
consists of a foreman, a wrench man ty 
bender, and two relays of eight men each ¢, 
nate turns at the lever, the entire force }» 
to and from the bender. This force should «\ 
50 rails curved per day, at an average co. 
per rail. To this must be added the cost of 
by push car after curving. This is necessari! 
quantity on account of interference by trains Pa 
estimated at about 8 cts. per rail, making th. ty 
per rail curved and distribute1 from the be 
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Mechanism for Driving Rail Bender by Power. 


The length of time consumed, causing frequent delays to 
the tracklaying gang, and the excessive cost of bending 
a large number of rails by hand, led the management o! 


the Nashville, Chattanooga & St. Louis Ry. to look 
for a more expeditious method. The following is a de 
scription of the plant put in operation by this company 


at Chattanooga, Tenn., during September, 1!\). 
The roller-bender is used without the vertical standard 


-and lever. It is mounted on a platform level with the 
top of a flat car, ani rollers of 2%-in. iron are sunk into 
the platform floor at intervals of 10 ft. on either side of 


the bender and in the path of the rail passing throug) 
it. The center roller of the bender is made somewhat 


larger in diameter than the one used in hand bend.ng 
and the journal is replaced by a shaft extended down- 
ward. Angle iron boxes bolted to the floor of ‘he plat- 
form support the center screw and guide. The holes re- 


ceiving these parts do not extend entirely through the 
angle irons, thereby holding the center shaft of tle bender 


firmly in all directions, and the rolls are ke)! at the 
proper height to cause the grooves in them to e' sage the 
ball of the ra:l when the base is resting on rollers in th 
platform. The frame of the bender is free to si)!» in an! 
out on the center screw and guide to receive the rail 
‘to be curved. A block bolted to the platform at each 


of the end rollers assists in holding the bender rd when 
in working position. 

The bender receives motion as follows (see ‘he 
companying cut): Under the platform is an §-!i!. 880 


line engine, making 20) revolutions per minus Te 
engine pulley is 16 ins. diameter, and drive 19-in 
pulley on the main shaft at 252.6 revolutions p: minute 
The main shaft terminates in a miter pinion «ith 1 
teeth, engaging one or the other of two miter © +s wild 
25 teeth each on a countershaft, changing dire’ © hori- 


zontally and at right angles. The speed of the ounter 
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reyolutiens per minute. A worm is on this 
abet “ ond engages a worm wheel on the shaft of 
agit he bender. The ratio of the worm to the 
sa “gs is 21 to 1, causing the center roller to re- 
> 5 per. minute. This will take a 33-ft. rail 
ce »ender in about 2% minutes. The size of 
oss ap ed reduction could be figured out on a more 
ee .sis for the transmission of power; but this 
= silt as an experiment from articles which 
oni most part, on hand at the company’s shop, 
oo | the purpose very well. The bender is in 
= so ‘ a platform 12 x 100 ft., with a track on 
ae Straight rails are received on one side and 
= i are forwarded from the other. Two over- 
es tracks are erected over the platform and a 
coal from éach side of the bender, and by 
means ferential puliey blocks and double rail tongs, 
rails a usferrea from car to bender, and to the car. 


The ¢ -e and cooling tanks, etc., and all machinery 
ender, are located under the platform.  Be- 


Si t a protection from weather without the ex- 
peu ( extra engine house, it admits of the plant 
being el] where space is rather limited. The cost 
of this : erected was $880, not including tracks, as 
exist ny ord tracks were used. 


The an in charge of the bender is furnished with 
ves, showing the required middle ordinate of 


a list « 
each, th ation of the curve with reference to telegraph 
poles, the number of rails on each curve, also the re- 


quired number of short lengths for inside to keep the 


joints properly staggered. He is also given the direction 
of the curve, so.he = notify the yardmen to turn the 
car whe) necessary; but ff the ‘‘Y’’ or turntable is not 
convenient, he turns the rails end for end while in the 
hoist just before loading. The foreman attends to the 
shipment of cars and notifies all parties concerned in 
the shipment,. As the rails are received from the rolling 
mil's, a sufficient number for curves are sent direct to 


the bender, and the contents of the cars are checked by 
the foreman as unloaded. 

It frequently occurs, on account of the inaccurate ad- 
justment of the center roller or on aecount of the dif- 
ference of one rail from anothér in temper, that a rail 
may be curved too much or not enough. If not enough, 
it is run back through the bender on reversing the ma- 
chine by means -of levers operating the friction-clutch 
miter gears on the counter shaft: These levers are inter- 
locked so both gears cannot be thrown in at the same 
time. If the rail is curved too much, it is picked up and 
dropped sidewise on the floor of the platform. With 
proper care and judgment, this dropping process will not 
kink the rail, but- will flatten its curvature somewhat 
throughout its length. It is then run again through the 
bender. If it is not straightened sufficiently by drop- 
ping on the floor, it is turned end for end and straight- 
ened by going through the bender. -- 

As stated above, one difficulty in obtaining the desired 
curve by first trial is on account of the difference of one 
rail from another in temper. The same set of the 
center screw of the bender will not curve all rails alike. 
It sometimes varies very Widely. The same set that 
curves one rail to 1-in. middle ordinate will sometimes 
make hardly any impression on another rail. The 
harder rail will sprig back on leaving the rolls. This 
trouble is obyiated to quite ah extent by noting the heat 
numbers of the rails and treating those with the same 
heat number similarly. 

This plant can be operated by six men and a foreman, 
the foreman also looking after the engine and ma- 
chinery; but on account of the rail (as is so often the 
case) being delivered in high-side coal cars, and on ac- 
count of other incidentals, it is economical to use two 
additional men. The greatest number of rails unloaded, 
curved and reloaded at the Chattanooga plant in any one 
day was 130. ‘This was when the rails were received on 
flats and neatly stacked thereon in layers with separator 
sticks. The average days work from flats not loaded in 
this manner should be ‘about 100 rails. When rails are 
received .in high-side coal cars, about 75 rails is an 
average day's work. Using the above averages and in- 
cluding gasoline, oil, etc.,. the cost per rail unloaded 
from flats should be 12% ets.; when unloaded from coal 
cars, 17% ets. The average cost of over 3,000 rails 
curve! by the Chattanooga machine was about 20 cts. 
rer rail. These were nearly all received'in high coal 
cars, and the work was done at different times, causing 
fequent use of inexperiencd men. This, however, even 
above the figured cost; effected a saving of 23 cts. per rat! 
over the hand method, and, in this lot alone, representing 
less thin 35 miles of road, nearly paid for the plant, be- 
sides being of inestimable value in time saved to the 
track-laying force, 

The construction described is rude, and was put to- 
gether hurrielly for an experiment. It is evident from 


the diferent costs per rail that the weak point is in 
the unloading. Were another plant constructed, a, few 
change in driving gear and the use of an engine with 
comp: 1’ for pneumatic hoists on the cranes would be 
recon 


ided. With this arrangement, six men and a 
forex could easily operate it; and the cost per rail 
Would, Joubtless, be reduced to 10 cts., whether loaded 


“our periodicals, 


on flats or coal cars. The usefulness of this arrangement 
for rail curving might be still further promoted by 
mounting machinery on a flat car and handling rails 
with rail loaders operated by air from the bender’s en- 
gine. In this form it could readily be transferred from 
place to place, and would possibly be a valuable acqui- 
sition to a railway contractor's outfit. 


CONTRIBUTIONS TOWARD A NEW TECHNICAL LIBRARY 


FOR SAN FRANCISCO ENGINEERS, 

The following are among the responses received 
to a circular letter suggesting contributions by 
publishers of technical books of their own pub- 
lications to the new technical library for the 


‘engineers of San Francisco, referred to by Mr. 
. Von Geldern on p. 584 of our last week’s issue: 


We will consider Mr. Von Geldern’s request for dona- 
tions to the technical library for the San Francisco en- 
gineers. Yours very truly, 

Spon & Chamberlain. 

New York, May 24, 1906. 

Answering your circular letter of May 22, concerning 
the San Francisco engineer’s library, would say that 
we have already taken this matter up with them and 
made arrangements to furnish our own publications. 

Yours very truly, Hill Publishing Company. 

New York, May 25, 1906. 

In reply to your letter of May 23, we beg to say that 
we shall be very glad indeed to endeavor to arrange 
that the San Francisco booksellers shall sell our pub- 
lications to the San Francisco engineers at a special 
rate for a limited time in view of the loss by the San 
Francisco engineers of their technical and 
libraries. Yours very truly, 


reference 


The Macmillan Company. 

New York, May 24, 1906. 

We have your letter of the 234, giving further details 
regirding the very commendable work which you are 
doing to assist the engineers who suffered loss in the San 
Francisco fire, in the establishment of a library of tech- 
nical books, to meet their immediate and pressing needs. 
The plan meets with our hearty approval, and we have 
already advised Mr. Von Geldren, who had written us on 
the same subject, that we would take pleasure in co- 
operating with others by supplying one copy each of all 
of our technical books and various bound volumes of 
making a total contribution of about 
Yours very ‘truly, 

McGraw Publishing Company. 
New York, May 24, 1906. 

In addition we may note that the firm of D. 
Van Nostrand Co. has arranged to contribute its 
own publications to the value of $250 to the pro- 
posed library. 


$300. 


A NEW DRAWING STAND. 


The folding drawing stand herewith illustrated 
will be of interest, we are sure, to engineers who 
want a portable draftsman’s outfit for use in 
camp, as well as to those who desire to economize 
office space and would be glad to have the room 
which the ordinary drawing stand takes up 


Fig. 1. Ready for Use. 


when not in use. The trestle illustrated is made 
of light iron tubes, which telescope into each 
other and are held_in position by thumb screws, 
thus making adjustment of height or position 
of board a very simple matter. The spread of the 
frame is such that, together with its bracing, due 
to the form of construction, the trestle is very 
rigid. When folded as in Fig. 2 it makes a pack- 
age only 3 ins. thick. The stand has a range in 
height of 2914 to 48 ins. above the floor, and is 
made in sizes to take boards 19% x 20% 
ins. to 36 x 60 ins. or larger. 

The telescope legs permit the top to be set level 
or at any desired slope, and the trestle will stand 
firm on an uneven floor or on the ground in a 
tent. 

The trestle is manufactured by Williams, Brown 
& Earle, 916 Chestnut St., Philadelphia. 


A FIVE-MILE TUNNEL is to be built on the New 
Zealand Government railways, and bids for its con- 
struction are being received by the Public Works De- 
partment. It will be known as the Arthur's Pass tun- 
nel, and will pass beneath the Southern Alps about 80 
miles north of Christchurch. A notable feature is that 
the tunnel is to be driven on a uniform grade of 3% from 
portal to portal. The time of completion is fixed at five 
years, but alternative bids for completion in four years 
will also be received. 


4 


A 2-FT. GAGE RAILWAY, 100 miles long, is to be 
built in Natal, South Africa, as part of the Government 
railway system. It is to extend from Esperanza to Don- 
nybrook, and will have maximum grades of 3% and 
curves with a minimum radius of 175 ft. The whole 
work, including the final survey, construction, equipment 
and working for two years after completion, was let on 
Nov. 29, 1905, to Pauling & Co., for £292,500, equivalent 
to about $14,500 per mile. 


A LABORATORY for making physical and chemical 
tests of cement, sand, stone, metals and other building 
materials, soils, etc., has been established by the Board 
of Water Supply of New York City at No. 147 Varick 
St. The force connected with the laboratory is also en- 
gaged upon field explorations for suitable building 
materials along the line of the works, and may make 
tests of various kinds of plain and reinforced concrete 
construction, and other tests which will be useful in 
determining difficult problems of design. Mr. Ernst F. 
Jonson, Assoc. M. Am. Soc. C. E., as Engineer In- 
spector, has general charge of the work; Mr. James L. 
Davis, Assistant Engineer, is in charge of the physical 
laboratory and the connected field work; Mr. Richard H. 
Gaines is chemist, and Mr. Alfred D. Flinn is Engineer 
of Headquarters Department, to which department this 
work is assigned. Trade publications regarding con- 
struction materials will be gladly received at the labora- 
tory for the reference file. 


a 
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A TRIAL OF WATER METERS in selected districts 
is to be made by the water department of New York 
City under an enabling legislative act just signed by 
Governor Higgins. The meters are to be placed without 


Fig. 2. Folded. 


A TELESCOPIC FOLDING ADJUSTABLE DRAWING STAND. 


Williams, Brown & Earle, Philadelphia, Makers. « 
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expense to the consumer, read frequently, and a report 
on the results of the trial, accompanied by recommenda- 
tions, is to be made to the Board of Estimate and Appor- 
tionment not later than Jan. 1, 1907. 


> 


AN IMPROVED STREET PLAN for San Francisco 
is reported as assured, according to an Associated Press 
interview with Mr. D. H. Burnham, of Chicago. In 
our issue of May 10, 1906 (p. 519) we commented on 
the fortunate fact that, through the previous studies of 
Mr. Burnham, San Francisco had, immediately after its 
earthquake and fire, a plan for rebuilding on improved 
lines. On request, Mr. Burnham has visited San 
Francisco, since the disaster, and conferred with the 
authorities on modifications in his plans, made desirable, 
or in some cases for the first time made feasible, by the 
ruin of the city. Mr. Burnham is quoted as saying: 

The plans were adopted in their entirety at a meeting 
on Monday [May 21). The principal talk in San Fran- 
cisco at the present time is of rebuilding. The pride of 
the citizens appears to have been toucned by the dis- 
aster, and even the poorer people who lost their homes 
are preparing to build again on a more substantial and 
artistic scale. My views were chiefly desired along the 
line of modificat.ons or extensions in the plans that I 
suggested for the streets and parks, I was asked for 
suggestions also as to public buildings, and recommended 


that they all be made strictly fireproof. The new city 
will radiate from the City Hall and that locality. One 
of the beneficial effects of the earthquake was the de- 


struction of the old City Hall, an incongruous structure 
that could not be made to conform to any possible sys- 
tem of plans for the beautification of the city. San 
Francisco of the future will be the most beautiful city 
on the continent, with the possible exception of Wash- 
ington. 


THE RIGHT TO SPECIFY A CERTAIN PAVING 
cement, even though the material is controlled by one 
company, has been approved by one of the lower courts 
of Indiana. The action is_ justified, it is held, because 
there existed an agreement between the city and the 
company controlling the cement to the effect that the 
latter would sell to any other contractor both the cement 
and the patent right to construct pavements making 
use of it at the uniform rate of 90 cts. per sq. yd. The 
suit in question was brought by an individual against 
the city of Indianapolis to prevent the carrying out of a 
contract between the city and the Hoosier. Construction 
Co. for the improvement of State St. with Warren’s 
bitulithic pavement. In his review of the case the 
judge stated that, so far as the evidence showed, the 
cement paving specified was better than any other 
available, and, assuming this to be actually true, it 
was better to specify the cement directly rather than by 
the indirect method of ‘“‘any other as good.’’ The city, the 
argument appears to run, is protected by the agreement 
to furnish the material and patent rights to any other 
contractor, particularly as the wearing surface is only a 
part of the contract work involved. 


TRACK ELEVATION IN CHICAGO is to have im- 
portant extensions, costing about $4,000,000, under an 
ordinance recommended by the council committee on 
track elevation. It will involve seven railways, starting 
at Stony Island Ave. and 79th St. and extending to the 
Indiana State line: Pittsburg, Fort Wayne & Chicago 
Ry., 4.3 miles (14.3 miles of track), 19 subways, $1,600,- 
000; Lake Shore & Michigan Southern Ry., 4.5 miles 
(11.2), 19 subways, $1,500,000; Chicago & Western In- 
diana Ry., 2.5 miles (15), 11 subways, $600,000; Chicago, 
Rock Island & Pacific Ry., 1.25 miles (3.5), 11 subways, 
$600,000; Baltimore & Ohio Ry., 1.25 miles (3.3), 11 
subways, $500,000; South Chicago Ry., 1.2 miles (6), 4 
subways, $150,000; Chicago, Lake Shore & Eastern Ry., 
$20,000. The committee is now considering an ordinance 
for track elevation of the lines from Campbell Ave. to 
the drainage canal and of the Chicago, Burlington & 
Quincy Ry. from California Ave. to Robey St.; this is 
estimated to cost about $3,000,000. 


CREOSOTED TIES for railway track are evidently 
coming into more general favor, as stated in the article 
on the Somerville creosoting works of the Atchison, Topeka 
& Santa Fe Ry. in our issue of May 3. The Northern 
Pacific Ry. has now placed orders for two tie and timber 
preserving plants, to use the Rueping creosoting process, 
and tire Missouri, Kansas & Texas Ry. will convert its 
plant at Greenville, Tex., from the zinc-tannin to the 
creosoting process. The Gulf & Ship Island Ry. has also 
decided to build a creosoting plant at Gulfport, Miss., 
and for that purpose has organized an auxiliary company 
under the name of the Gulfport Creosoting Co., Mr. J. 
T. Jones being president of this as well as of the railway 
company. 
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RIVER GAGING STATIONS IN MISSISSIPPI and 
Louisiana are to be established by the U. S. Geological 
Survey, under the direction of Mr. W. E. Hail. The data 
are desired locally for use in connection with water power 
developments and with irrigation for truck farms. The 
stations thus far selected are as follows: On Tallahatchie 
River, near Batesville; on Yalobusha River, near Gre- 
nada, in northern Mississippi; on Homochitto River, 
near Rosetta, in southwestern Mississippi; on Tangi- 
pahoa River, near Amite, and on Bogue Chitto, near 


Warnerton, in eastern Louisiana. The establishment of 
additional stations will depend upon the finding of suit- 
able points and upon the availability of funds to carry 
on the work. 


AN UNUSUALLY PROSPEROUS WATER-WORKS 
plant, at Lyons Falls, N. Y.,avillage of 700 population has 
been brought to public notice by its recent application to 
the New York State Water Supply Commission for the ap- 
proval of plans for a new and additional source of wa- 
ter supply. The village has been supplied for about ten 
years by the Beauty Spring Water Co., which was in- 
corporated in June, 1896, with a paid-up capital of $3,000. 
The total expenditure on the plant, up to the beginning 
of 1206, was $11,117. This included the cost of the orig- 
inal construction and subsequent extensions, together 
with all taxes, maintenance and operating expenses. The 
total sum, except the original capital of $3,000, has 
been paid for out of the earnings, and in addition the 
earnings have sufficed for yearly dividends of 6% on the 
cap‘tal stock. This handsome showing was due to the 
fact that the village is founded upon rock of such a char- 
acter that no water could be obtained from private 
wells, thus»making every one dependent upon the water 
company. The chief industry of the village is the Gould 
Paper Mills, where the larger part of the adult male pop- 
ulation is employed. The water supply is taken from a 
spring. About 675 ft. below the spring a head-box 10 x 
40 ft. in plan and 2 ft. high, and at an elevation of from 
100 to 250 ft. above the village, is located. About 2% 
miles of wooden pipe, from 8 ins. to 1 in. in diameter, 
convey the water from the head-box to the several con- 
sumers. At times the pressure in the village has been 
inadequate. At the hearing held by the Commission the 
water company objected to proposed municipal owner- 
ship by the village. The village, however, had expressed 
its willingness to buy the works of the company under 
an agreement or at an appraised valuation. The Com- 
mission therefore decided that, inasmuch as there was 
nothing in law to prevent competition with the water 
company by any other company or individual, there was 
no reason why the municipality should not be authorized 
to provide works, and it therefore approved the plans laid 
before it. 


> 


THE GROSS VALUE of the mineral products of the 
Province of British Columbia for the year 1905 was $22,- 
461,325, an increase of $3,483,966, or 18.4%, over the 
preceding year. An analysis of the returns shows, how- 
ever, that this increase has been confined to certain 
districts, the remaining districts showing a more or less 
marked decrease. 

The total tonnage of ore mined, exclusive of coal, was 
1,706,679 tons, some 245,070 tons, or 16%, increase over 
1904. The gross output of the coal mines for the year 
was 1,825,832 long tons, which, with 314 tons taken from 
stock, gives a total production of 1,826,146 long tons. 
Of this total amount 1,202,971 tons were sold as coal, 
441,520 tons were used in making coke, and 181,655 tons 
were consumed under the companies’ boilers or sold 
locally. The coal sales to the United States for the year 
was 53% of the total sales, exactly the same as in 1904. 

The production of placer gold for the year was $969,- 
300, a decrease of some $146,000, or 13%, as compared 
with 1904, while the output of gold from lode mining 
was $4,933,102, an increase of $343,494, or about 74%, 
over 1904, 

The total silver production was 3,439,417 ounces, valued 
at $1,971,818, the largest output since 1901. About 70% 
of the silver produced was found associated with lead, 
in argentiferous galena, the remainder being chiefly in 
conjunction with copper ores. 

Some 56,580,703 Ibs. of lead, valued at $2,399,022, were 
mined in 1905. This is an increase of 19,934,459 Ibs., or 
about 54%, over the preceding year. 

The output of copper increased 1,982,123 Ibs., or about 
514%, over the preceding year, the total production being 
87,692,251 Ibs., valued at $5,876,222. 

No iron ore was mined in the Province, as there was 
no market availab'e, while for the first time important 
sales of zinc ore were recorded. Approximately 9,413 
tons of zine ore, or zinc concentrates, were sold, having 
a value at point of shipment of about $139,200. 


PERSONALS 
Mr. James G. Lindsay, architect and civil engineer, of 
Belfast, Ireland, has been appointed City. Engineer of 
Guelph, Ont., to succeed Mr. James Hutcheon. 
Senator Edwards and Mr. A. P. Caron have been 
elected Directors of the Central Canada Railway Co. 


Mr. John Stewart, for the past 10 years Construction 
Engineer of the Dominion Bridge Co., Montreal, Canada, 
has been appointed Commissioner of Irrigation for the 
Provinces of Alberta and Saskatchewan. This office. has 
but lately been created by the Department of the In- 
terior of Canada, and Mr. Stewart is the first person to 
fill the position. His headquarters will be at Calgary, 
Alberta, Canada, 


Mr. R. 8S. Corey has resigned from the Engineering 
Department of Salt Lake City to accept the position of 
Civil Engineer, Utah Light & Railway Co. 
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Mr. A. L. Hartridge has resigned as Ass 
gineer, Ocean Shore R. R., at Colma, 
Assistant Engineer of the Sonora R. R. a we —_ 
Mexico. 
Mr. Robert E. Horton, for several years |; - 
hydrography in the eastern part of the Ur ms ” 
with headquarters at Utica, N. Y., will sever Bag 
tion with the U. S. Geological Survey on Jun: _ 
to study special hydraulic problems connect. De nd 
New York barge canal. aa 
The following changes have taken place |; R 
lamation Service: Mr. C. G. Ranney has bec. sleies 
Assistant Engineer and assigned to Lower ae 
Project; Mr. A. M. Springer, Engineer, ha . - 


instated in the Service and assigned to du mg 
Mary Project, Mont. 

Mr. J. C. Avakian, Assistant Engineer in th. forni 
Division of the Reclamation Service, has by ake 
indefinite leave of absence to begin private « acai 
work in Los Angeles, Cal. ’ 


Mr. LeRoy L. Hunter has been appointed 


Engineer of the Atchison, Topeka & Santa Fe | 7 pein 
elevation work at Joliet, Ill. , 

Mr. Rudolph P. Miller, M. Am. Soc, C. E., has re. 
signed as Chief Engineer of the Bureau of ‘uildings 
Borough of Manhattan, New York City. His 5 «iznation 
was made necessary owing to his poor health, and takes 
effect June 1. 

Mr. Benjamin M. Ray has been appointed uspector 


of Engines and Boilers in the New York State Steam 
Vessel Inspection Service, which is under the jurisdiction 
of the Superintendent of Public Works. He succeeds Mr. 
George B. Preston, resigned. 


ENGINEERING SOCIETIES. 


COMING MEETINGS. 
NATIONAL ELECTRIC LIGHT ASSOCIATION. 
June 5. Annual meeting at Atlantic City, N. J. Secy. 
W. C. L. Eglin, 136 Liberty St., New York, N. y.” 
AMERICAN FOUNDRYMEN’S ASSOCIATION. 
June 5 to 7. Annual convention at Cleveland, Ohio. 
Secy., Richard Moldenke, Watchung, N. J. 
MASTER CAR BUILDERS’ ASSOCIATION. 
June 13. Annual convention at Atlantic City, N. J, 
Secy., J. W. Taylor, 658 Rookery, Chicago, Ill. 
MASTER MECHANICS’ asso- 


June 18. Annual convention at Atlantic City, N. J. 
Secy., J. W. Taylor, Old Colony Bldg., Chicago, Ill. 
AMERICAN SOCIETY FOR TESTING MATERIALS. 
Secy., Edgar v ennsylvania, 
Philadelphia, Pa. ine 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
June 26. Annual convention at Thousand Islands, 
N. Y. Secy. Warren Hunt, 220 West 57th St., 
New York, N. Y. 


SOCIETY FOR THE PROMOTION OF ENGINEERING 
EDUCATION. 

June 29 to July 4. Annual meeting at Ithaca, N. Y. 
Secy., M. S. Ketchum, University of Colorado, Boul- 
der, Colo. 

AMERICAN WATER-WORKS ASSOCIATION. 

| 10 to 14, inclusive. Annual meeting at Boston, 

z = Secy., J. M. Diven, 14 George St., Charleston, 


AMERICAN SOCIETY OF HEATING AND VENTI- 
LATING ENGINEERS. 

July 19 to 20. Semi-annual meeting at Chicago, Ill. 

Secy., W. M. Mackay, P. O. Box 1818, New York City. 


New York City. 


AMERICAN FOUNDRYMEN’S ASSOCIATION.—The 
eleventh convention of the association will be held at 
Cleveland, O., June 5 to 7. ~The meeting will be held 
in the Armory, except on Thursday, June 7, when the 
last session of the convention will be held upon 4 
steamer, during an excursion on Lake Erie. The sub- 
jects of the addresses and papers to be presented before 
the convention are: ‘'The Need and Benefit of a Prac- 
tical Education’; ‘“‘The National Bureau of Standards and 
Its Work’’; “Influences of Different Ore Mixtures on the 
Resultant Pig Iron, from the Standpoint of the Foundry- 
man”; ‘The Beneficial Effect of Adding High Grade 
Ferrosilicon to Cast Iron’’; ‘Notes on Laboratory In- 
vestigation of Wisconsin Molding Sands"; “Recent Meth- 
ods of Machine Molding”; ‘‘A Plea for Lower Blast Pres- 
sures in Cupola and Air Furnaces’’; ‘‘The Electric Crane 
in the Foundry”; ‘Twenty Years’ Improvement in the 
Quality of Pig Iron”; “Good Molders, Why Are They 
Scarce?’ ‘‘A. Modern Pipe Foundry”; ‘“‘New Tendencies 
in General Foundry Management’; ‘‘Uniform Practice 
in Foundry Cost Finding’; ‘Comparative Designs and 
Working of Air Furnaces’; ‘Core Binders’; “Experi- 
ments on the Strength of Various Cast Iron Machine 
Parts’; “Electricity in the Foundry”; “A 
Alloys’’; ‘Toilet Rooms and Sanitary Appliances the 
Foundry’’; ‘‘The Manufacture of Soil Pipe and Fit:..s8 + 
“Development of the Thermit. Process in Foundry 
tice’; ‘Molding Problems”; “Dark Secrets in the 
dry”; “Foundry Tests of Coke, Made at the U. 5. © uel 
Testing Plant in St. Louis’; several papers on Pa‘ tern- 
making, titles of which are not yet determined, | ides 
typical discussiong, if time allows. 


= 
AMERICAN INSTITUTE OF MINING ENGINEERS. 
: July 23 to Aug. 4. Joint meeting with the Iron and 
Steel Institute at London. Secy., R. W. Raymond, 
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